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"Quality Assurance Project Plan for the Chemical Analysis of Highly Radioactive
Samples in Support of Environmental Activities on the Hanford Site", WHC-SD-CP-
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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975, and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the "Quality Assurance Project Plan for the Chemical Analysis of Highly
Radioactive Samples in Support of Environmental Activities on the Hanford
Site,"
WHC-SD-CP-QAPP-002. In accordance with WHC-SD-CP-QAPP-002, the following
laboratory policies are being followed. Spikes are performed on either the
undissolved sample, or the sample after dissolution, as directed by the
scientist. If the spike addition is found to be less than 20% of an analyte
concentration, the spike recovery is not reported due to errors introduced by
the precision of the sample analysis. The concentration of spike additions
will be re-evaluated before the start of phase IC. Two spiking routines are
being used during phase hA and 1B. For the following analyses, Ion
Chromatography (IC), Inductively Coupled Plasma (ICP), Mercury Hydride, Total
Organic Carbon (TOC), and Carbonate analyses, the solid sample is spiked
independently from the sample digestion. Any non-homogeneity of the sample
could adversely affect the spike recoveries. For the radioisotopic analysis
and other analyses not specified above, the spikes were performed by spiking
an aliquot of sample after digestion.

The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded, and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun."
Laboratory travelers are issued using a computerized routine according to a
"sample point." This sample point label (segment-n) on the laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. All results in this data package
relate only to Sample 89-050 (Segment 1 from Core 8) taken from Riser 7 of
Tank 241-U-110. Segments 2 (89-051), 3 (89-052), and 4 (89-053) from this
riser were not recovered from the tank by the sampling efforts.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.
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Carbon-14 analysis on the undigested sample was not performed as the 222-S
laboratory does not have analytical procedures that will analyze low levels of
Carbon 14 in solids. The Chrome-VI and the ICP analysis on the water
digestion was not performed because sufficient sample to complete this
analysis was not available. Sample for additional digestions was not available
as this sample was completely consumed performing other analyses.

All sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples noticeably lost moisture during the process of
aliquoting and weighing for digestion. In order to minimize errors due to
loss of moisture, the percent moisture was determined at the earliest
opportunity. Attempts to dry the sample before analysis resulted in
approximately a tenfold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel, the samples were not dried
before aliquoting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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SAMPLING DATA
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CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

(.1) Shipment Number S -)-A -? (2) Sample Number (3) Supervisor ) /4

(4) Tank J ') (5) Riser (6) Segment (7) Cask Serial Number

Radiation Survey Data: (8) FIELD (20) LABORATORY (9) Shipment Description:

Over Top Dose Rate A. Work Package Number

V - B. Cask Seal Number For Future Use

Bottom Dose Rate C. Sampler Number Used

Smearable Contamination Z_ De T- D. Date and Time Sampler Unseated /- 7 -
E. Expected Liquid Content

a aa F. Expected Solid Content

RPT R G. Dose Rate Through Drill String
( nature) (Signature) - H. Expected Sample Length -

r~ i d-.., d t - f l- boratrrf~~ hes npfre.)
t 10) INFO/R(A UN (n u e s(a emef oa y .

*Reference laboratory work request, Wavailable.

Comments:

(11) POINT OF ORIGIN (12) SENDER NAME

SENDER SIGNATURE

(131 ATE AD TIM

(13) DATE AND TIME
RELEASED

0fLa-

1~~.~.~

(15) Seal Intact Upon Release? (18) Seal Intact Upon Receipt?

Rjes [i No I Yes [ No

(14) DESTINATION (16) RECIPIEN NAME (17) DATE AND TIME

5 1Z2.$RECEIVED

L/- RECIPI NT SIGNATURE

(19) Seal Data Consistent with this Record?

Shipment No. Sample No.

1Yes EJNo yes No



Single Shell Tank Waste Characterization
Summary of Core Sample

TANK ID: 241-U-110 DATE SAMPLING INITIATED: 11-17-89

RISER ID: #7 DATE SAMPLING COMPLETED: 11-17-89

CORE ID: #8

SEGMENT

Lab Serial No. F0289

1 Customer ID No. 89-050

Last Segment? NO

Lab Serial No. F0321

2 Customer ID No. 89-051

Last Segment? NO

Lab Serial No. F0345

3 Customer ID No. 89-052

Last Segment? NO

Lab Serial No. F0369

4 Customer ID No. 89-053

Last Segment? YES

Lab Serial No.

5 Customer ID No.

Last Segment?

Lab Serial No.

6 Customer ID No.

Last Segment?

Lab Serial No.

7 Customer ID No.

Last Segment?

Segments 2, 3, & 4 received empty

SEGMENT

Lab Serial No.

8 Customer ID No.

Last Segment?

Lab Serial No.

9 Customer ID No.

Last Segment?

Lab Serial No.

10 Customer ID No.

Last Segment?

Lab Serial No.

11 Customer ID No.

Last Segment?

Lab Serial No.

12 Customer ID No.

Last Segment?

Lab Serial No.

13 Customer ID No.

Last Segment?

Lab Serial No.

14 Customer ID No.

Last Segment?

SST-1 Rev. E 9/27/90 Interim
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Single Shell Tank
Core Composite

LAB SEGMENT SERIAL #: Core 8 Composite CUSTOMER ID: F0941

SIMI-VOLATILE ORGANIC ANALYSIS

SIMI-VOA SAMPLE LAB SERIAL #: N/A DATE SAMPLED:

PARTICLE SIZE DISTRIBUTION ANALYSIS

PARTICLE SIZE SAMPLE LAB SERIAL #: F0289 DATE SAMPLED:

Homogenized Solids

UNDIGESTED SOLIDS ANALYSIS

LABORATORY SERIAL NUMBER FOR SAMPLE: F0941 DATE SAMPLED: 11-28-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0942

FUSION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER FOR SAMPLE: F0947 DATE SAMPLED: 11-28-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0948

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0949

ACID DIGESTION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER FOR SAMPLE: F0959 DATE SAMPLED: 11-28-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0960

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0961

WATER DIGESTION ANALYSIS OF SOLIDS

LABORATORY SERIAL NUMBER FOR SAMPLE: F0953 DATE SAMPLED: 11-28-89

LABORATORY SERIAL NUMBER OF DUPLICATE SAMPLE: F0954

LABORATORY SERIAL NUMBER OF SPIKED SAMPLE: F0955

Laboratory Notebook Reference WHC-N-313-4 12

Notebook No. Page No.

SST-17 Rev. D 9/27/90 Interim
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Analytical Laboratory Data Summary

SINGLE SHELL TANK PROJECT

The next four pages of this report (including this page)
suimarizes the results for the analysis of the

Core 8 Composite Sample
Tank 241-U-110

UNTREATED SAMPLE RESULTS

Sample

pH 10.28

% Water 8.73%

Mercury 3.96E-01 ug/g

Cyanide <1200 ug/g

Carbon 14 was not completed

Duplicate

10.78

8.04%

4.60E-01 ug/g

<1100 ug/g
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DATA SUMMARY
Sample units are Wet Weight

Core 8 Composite
Fusion Dissolution

241-U- 110
Core Composite 8 ICP Results

Radiological Analysis

Sample

Fusion

Total Alpha
Total Beta

GEA Cs-137

Uranium

Plutonium

Americium 241

Neptunium 237

Technetium 99

Iodine 129

Strontium 90

2.71 g/L

7.14E-03 uci/g
2.03 uci/g

3.80E-01 uci/g

9.26E+02 ug/g

5.35E-03 uci/g

<6.90E-03 uci/g

<3.98E-01 uci/g

<8.30E-03 uci/g

<3.97E-02 uci/g

5.61E-01 uci/g

Duplicate
Sample

2.12 g/L

1.01E-02 uci/g
4.00 uci/g

4.09E-01 uci/g

1.18E+03 ug/g

<3.63E-03 uci/g

1.71E-02 uci/g

<5.09E-01 uci/g

<1.00E-02 uci/g

<5.07E-02 uci/g

1.14 uci/g

LT: Less Than
NC: Not Calibrated

NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

14

Tank:

Customer ID:

Sample DupLicate

Aluminum
Antimony
Bar i um
Beryllium
Bismuth
Boron
Cadmium
Ca Ic i um
Cerium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese

Mercury
Molybdenum
Nickel
Samarium

Selenium

Silver
Sodium
Strontium
Sulfur

Tantalum
Thallium
Thoriun
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

307798 ug/g
LT
LT
LT
LT

164 ug/g
LT

2519 ug/g
LT
LT
LT
LT

354 ug/g
LT
LT
LT

647 ug/g
46 ug/g
LT
LT

2104 ug/g
LT
LT
LT

2940 ug/g
29 ug/g
LT
LT
LT
LT
LT
LT
LT
LT
65 ug/g
LT

310987 ug/g
LT

LT

LT

LT

439 ug/g
LT

4046 ug/g
LI

LT

LT

LT

632 ug/g
LT

LT

LT

496 ug/g
74 ug/g
LT

LT

3034 ug/g

LT

LT
LT

7153 ug/g
LT

LT

LT

LT

LT

LT

LT

LT

LT

143 ug/g
LT



DATA SUMMARY
Units For Samples Are Wet Weight

Core 8 Composite
Water Digestion

Tank: 241-U-110

Customer Id.: Core 8 Composite

Sample

Water Digestion

pH

10.10 g/L

8.21

ICP Results
Sample was not analyzed

Duplicate

9.80 g/L

7.48

Anion Analysis

Fluoride
Chloride
Nitrate
Phosphate
Sulfate

Total Organic Carbon**
Total Organic Carbon*
Ammonia
Carbonate
Nitrite

2.37E+01 ug/g
3.01E+01 ug/g
2.51E+02 ug/g
1.12E+02 ug/g

<1.98E+02 ug/g

1.70E+03 ug/g
8.78E+02 ug/g
<5.24E+03 ug/g
2.97E+02 ug/g
1.72E+04 ug/g

3.64E+01 ug/g
3.28E+01 ug/g
3.06E+02 ug/g
2.13E+02 ug/g

<2.04E+02 ug/g

1 .40E+03 ug/g
8.28E+02 ug/g

<5.40E+03 ug/g
3.57E+02 ug/g
7.98E+03 ug/g

Radiological

Total Alpha
Total Beta

GEA Cs-137

Americium 241
Carbon 14
Iodine 129
Neptunium 237
Plutonium
Strontium 90
Technetium 99
Tritium

<2.54E-03 uci/g
2.34E-01 uci/g

1.83E-01 uci/g

<1.27E-03 uci/g
1.13E-04 uci/g
<5.19E-02 uci/g
<1.07E-04 uci/g
<6.30E-04 uci/g
6.50E-02 uci/g
<1.40E-03 uci/g
<1.13E-03 uci/g

<1 .35E-03 uci/g
3.03E-01 uci/g

3.32E-01 uci/L

<2.43E-03 uci/g
1.13E-04 uci/g

<6.78E-03 uci/g
<1.10E-01 uci/g
<1.23E-03 uci/g
6.41E-02 uci/g
<2.35E-03 uci/g
<1.13E-03 uci/g

Atomic Absorption Spectroscopy

<4.99E-01 ug/g
1.09E-01 ug/g

<4.99E-01 ug/g

<4.99E-01 ug/g
9.18E-02 ug/g

<5.02E-01 ug/g

Analysis Was Not Run.
** Samples were not acidified before analysis. Results include carbanate in sample.
* Samples were acidified correctly before analysis.

15
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Mercury
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DATA SUMMARY
Units For Samples Are Wet Weight

Core 8 Composite
Acid Digestion

Tank: 241-U-110
Customer Id.8 Composite

ICP Results
Atomic Absorption Spectroscopy
Hydride Analysis

Acid Digestion

Arsenic

Mercury

Selenium

Sample
10.24 g/L

<4.88E-01 ug/g

3.18E-01 ug/g

<9.76E-01 ug/g

Duplicate
11.95 g/L

<4.18E-01 ug/g

2.84E-01 ug/g

<8.37E-01 ug/g

LT: Less Than
NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

16

Sample Duplicate

Aluminum
Antimony
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium

Copper
Europium

I ron
Lanthanum
Lead
Lithium

Magnesium
Manganese

Mercury
Molybdenum

Nickel
Potassium
Samarium

Selenium

Silver
Sodi un
Strontium
Sulfur
Tantalum
ThalIium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

132295 ug/g
524 ug/

LT
LT
LT

LT

L T
98 ug/g
LT

LT

LT

LT

218 ug/g
LT

553 ug/
L T

20 ug/g
58 ug/g
LT

39 ug/g
LT

LT

LT

526 ug/g
LT

1111 ug/g
LT

79 ug/g
LT

LT

86 ug/
76 ug/g
12 ug/g
LT

LT

56 ug/g
LT

75555 ug/g
LT

LT

LT

LT

LT

LT

134 ug/g
LT
LT

LT

LT
81 ug/g

LT

LT

LT

29 ug/g

29 ug/g

LT

LT
LT

LT

LT
LT

LT

LT

LT

LT

LT

LT

LT
LT

LT

LT

LT

148 ug/g
LT



PHYSICAL TEST ANALYSIS
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Single Shell Tank
Extrusion of Segment -- Physical Tests

LAB SEGMENT SERIAL #: F0941

ANALYST: K. J. Patterson

CUSTOMER ID:

DATE EXTRUDED:

Core 8 Composite

November 27, 1989

DR AINABLE LIQUID Liquid Submitted for Segment Analysis? -- N

GROSS TARE NET

SERIAL DATE/TIME ESTIMATED

SPECIFIC CALCULATED

APPEARANCE OF LIQUID:

DIMENSIONS OF SEGMENT

Completed Segment Obtained? NO LENGTH: 5 in CALC. VOL. 3.92 cu in

REMARKS

APPEARANCE OF SOLIDS:

Hard, white crumbly solids. Material is more sticky than previous cores.

PENETROMETER 6.0 Lbs/sq in REMARKS:

HOMOGENIZATION

PROCEDURE: T038A-00712 REVISION: F QUANTITY OF MATERIAL: 103.31 GRAMS

DATE HOMOGENIZED: 12-28-89 TIME HOMOGENIZED: 5.0 MINUTES

OPERATOR: K. J. Patterson

LABORATORY NOTEBOOK REFERENCE WHC-N-313-4 12

Notebook No. Page No.

SST-3 Rev. F 9/27/90 Interim
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F 289.-5002 PRT-SIZE

d' n..V- t; -. k CH:: 11 IF. k

17: f- i C

.... ........ . . .P . .. ... . IL .. . i....-....

A F E ME : SST I' V I I k(hs A7 j ET I'K I- f.I :
FI AE :1 A N E I'.-. f..: 9

D AT : ) 4/:1. /1909 RC , RAN11CE -:, C). A)C CU T L1 3 1, --
TIMIllE : 13:") 0 D lC. ) DE : ,i FAMPLE !-: I..N F,.0
CONFI G. : (U.7 1) 9. TI : 169 2EC ... U. 143
CELL YPE : MAGNET I C ( I3l) FMPLE I E :4 CONCENTf 2 E-

SAPETYPE : FE GU L AR IE. COF,:9.OXv) SLD.E
.lB TY U ER E T Y G...H .. .. .. .... ....

PROBABILITY NUMBER DEHSITY GRAPH
Name: SST,B000087,F0209,'TOH,SBX
1.2E+06 #/ml( 99.7Z)

Mode at 8.70 pm
<< SCALE RANGE (pm): 0 - 10 >

25. 07

22.5 S7

20. 07

17. 57

15. 0

12.5 

10. 07

7.S7-

5.Oz-

2. 57
0 . 0

0

Local
Local
Local
Local

1

1 2 3 4 5 7

Median : 0.91pm
Mean(nl): 1.35pm
S.D.(nl): 1.18Fm
Coif(nl):100.fl

8 9 10

Size (in microns)
Lillear Scale

19
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F 289.-5002 PRT-SIZE

MPELEI. NA ME :F1T 9 C [ETOHCt
F.I LE. N.M. F..289.. .E

DATE :4/12/1989 fA RANGE ;..- 'CUNTS : 131833

TIlE : 13:58 C. 0) MLE N .. F . :

CONF G. 1 (.7 51) C . TCIE C."! TEC . DU. :1 &14

CELL TYPE MAGNETIC (3) St 1M1PLE IE I CONC ITR. 1E+T F/ 1 Eml

'AP E TYPE : " IHE(-GLAR F CAF 1:% 9,..:.:), *4-Il5 V C. 

PROBABILITY HU

Name: SSTB080087,F0289,ETOWHSBX
1.2E+86 1t/ml( 99.?x)
hude at 8.70 pm

(( SCALE RANGE (pm): 0 - 10 >>
25. 87.-
22.5 7

20.07d

17.57d

15. 07

12.% S7

10. 07 -j

7. 57 -j

S~. 07 -j

2. S -J

.0

8. O

7

MBER DENSITY GRAPH

Local
Local
Local
Local

6 7

Median : 8.91pm
Mea-n(ril): 1.35pm
S.D.(nl): 1.18pm
Conf(nl):100.00 Z

8 9 10

Size (in microns)
Linear Scale

20

1 2 3 4 5



F,289.-5002 PRT-SIZE

FILE NOME :F)239 . 001

D TE:. 04C/) 7 2 / 1 9119 C ..-ANGE I..' - CFO N :11 7 e7: h3
TI-.E: 13 13 1 OCDf 9ODE4 PLE 4. NH.-F . : .0

CONF I . :1 (0.'7 91) C A IME 1 6 EC .. U. :62
CEL.L TYPE MAGNET IC (3) SAMPL F -* E 4 CONCENT .. E+03 /m1
SAMPLE TYPEI:.EGLJ R RE@ C UUNF. 93.00% (ILID3 1.3E.(03 /

PROBABILITY UOLUME DENSITY GRAPH

Name: SST,B880007,F0289,ETOH,SBX
1.3E-05 cc/ml(100.8) Mean(nv): 3.27pm

Mode at 5.68 pm S.D.(nv): 2.31pm
(( SCALE RANGE (pm): ADJUSTED >>

13.5-J

12.07z

10.S7d

9.07i -

7. <

.6. 07 -

4. 5x -J

3.07--

1.5 7

0.07---

0
T
7

Median :
Mean(vm):
S. D. (vm):
Conf(vm):

12. 52pm
15. 19pm
11. 09pm
99. 43 x

49
Ie

56
Size

I i
63 70

(in microns)
Linear Scale

21

... ............ -...

n

-- ................ ..I ........ ... .... ................. ............. ... .......... ...... ... .................... .... .......... ..... .... ............

............... I ........ ... ..................... ......

....... .... ...........

14 21 20 35 42



F 289.-5002 PRT-SIZE

s h. L R cb i 1:: 24 1 -

FILE N1E : F)289 . 1

DATE : ./7, 1 909 ACL R. NGE :- F C(-UNTP ' 7 5 191
TIME 1 1:13 C. 'DE AMPLE S. N.F :1..0
CONF I G. 1 (0.7 51) cC. TIIE : 1586 SEC S . , .
CELL TYPE :MAGNETI C ( 3 ) 5 PLE i :iE : 4 CONCENTF.: .9E+05 II/ml
S('MPLE..I TYPE :1 REGLAR~ REIT., CC NF . : 0 95 O( V) SQLIDS : . ..3E-C3 /

PROBABILITY UOLUME DISTRIBUTION GRAPH

Name: SST,B000087,F0289,ETOH,SBX Median : 12.52pm
1.3E-05 cc/ml(180.0z) Mean(nv): 3.27pm Mean(vm): 15.19pm

S.D.(nv): 2.31pm S.D.(vm): 11.89pm
( SCALE RANGE (Vm): ADJUSTED >> Conf(vm): 99.43 Z

100Y-

90.0Z

70. ov -j
70.0:/

Sio. ox -j

20.0 /
30.07-
10.0 d

0 7 14 21 28 35 42 49 56 63 70

Size (in microns)
Linear Scale
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Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT WA63090/WA58053

PROCEDURE/REv L1-000-200

TECHNOLOGIST D. B. Bechtold

DATE March 13, 1990

TEMPERATURE N/A

STARTING TIME 0837

ENDING TIME 1503

CHEMIST D. B. Bechtold

DESCRIPTION LAB ID

1 Therographic Analysis F0941

2 0iff. Scanning Calorimeter F0941

3

4

5

6

7

8

9

10

11

CUSTOMER ID: 000008

Thermographic/Differential
Scanning Calorometer Analysis

*Reagent Grade Dry Fine;
Reference Scan

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

N/A

SST-102 Rev. I 10/2/90 Interim
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SST, B000298,F0941, AIR WTi 6. 8101 m.S SCAN RATE 20.00 d-g/min

, 94.33%

7. 77%

40&

0R, S,9K FILE F0941. 7C Temperoture

JATEs 90/03/13 TIME3 08:37

NJ

I

100.01~ 94.27%

FROMs
TOs

WT. X

FROMs
TO

WT. X

FROMs
TO

WT. X

42. 69
149. 15
CHANGE

239. 97
368. 02
CHANGEs

368. 01
499
CHANGE

5.68

26. 49

2.77

*1

IL i lim 1A 0

(C) TG

I

I



I SST, 9000298, F0941, AIR, SAZ, 4522
W Ts 2. 35 mS

A

W

--- V - I

I C, SP 1 FIL E, F941. 04 TEMPERATURE (C)
DATEs 90/03/07 TIMEx 15.03

.

it i

DSC

SCAN RATE. 20.00 deg/min
MAX. 319.78

PEAK FROM. 238. 85
TO. 360. 55

ONSETo 293. 37
CAL/GRAMs 296. 5

PEAK FROM. 280.55
TOs 360. 55

ONSET. 294. 72
CAL/CRAMs 245. 08

T/G FROM. 230
TO. 280. 54

ONSET. 240. 83
CAL/GDEG .583717
MIDPOINT. 241.53

...........

2509 4& 09



UNDIGESTED SAMPLE ANALYSIS

26



Single Shell Tank Project

Tank:
Customer ID:

Undigested Sample
Analysis Results

241-U-110
Core 8 Composite

Laboratory ID:
pH

Laboratory ID:
% Water

Laboratory ID:
Mercury

Laboratory ID:
Cyanide

Check
Standard

FOIQO
101.00%

FO 100
96.63%

F0939
108.80%

F0939
104.40%

Blank

F0121
6.83

F0309
6.50E-03

F0940
<10.00

Sample

F0289
10.28

F0289
g 8.73%

F0941
3.96E-01ng

F0940
<3.OOE+02 ug

Duplicate
Sample

F0290
10.78

F0290
8.04%

ug/g

F0941
<1.20E+03 ug/g

F0942
4.60E-01 ug/g

F0942
<1.10E+03 ug/g

Spike of
Sample

N/A
N/A

N/A
N/A

F0943
82.90%

F0943
104.70%

Check
Standard

F0292
100.90%

F0292
96.80%

F0944
116.00%

F0944
103.50%



Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT AL10653

PROCEDURE/REv LA-212-103/A-0

TECHNOLOGIST M. Franz

DATE January 02, 1990

TEMPERATURE 23.6 C

STARTING TIME 1330

ENDING TIME 2000

CHEMIST R. E. Brandt

DESCRIPTION LAB ID
1 Initial LMCS Check Std. F0100

2 Reagent Blank F0121

3 Sample 89-045 F0101

4 Duplicate Sample 89-045 F0102

5 Sample 89-047 F0125

6 Duplicate Sample 89-047 F0126

7 Sample 89-048 F0149

8 Duplicate Sample 89-048 F0150

9 Sample Composite 8 F0289

10 Duplicate Sample Composite 8 F0290

11 Final LMCS Check Std. F0292

CUSTOMER ID: 000008

pH Analysis of Solid Sample

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIOUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 72C1 1 A/5.0 mL 5.0 mL

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT N/A

PROCEDURE/REV LA-564-101/D-0

TECHNOLOGIST R. 0. Hale

DATE January 03, 1990

TEMPERATURE 120 C

STARTING TIME 1100 01-02-90

ENDING TIME 1100 01-03-90

CHEMIST R. E. Brandt

DESCRIPTION LAB ID
1 Initial LMCS Check Std. F0100

2 Reagent Blank F0309

3 Sample 89-047 F0125

4 Dulicate Sample 89-047 F0126

5 Sample 89-048 F0149

6 Duplicate Sample 89-048 F0150

7 Sample Composite 8 F0289

8 Duplicate Sample Composite 8 F0290

9 LMCS Check Std. F0292

10 Sample 89-046 F0101

11 Duplicate Sample 89-045 F0102

CUSTOMER ID: 000008

Percent Water in Sample

Undigested Sample

DESCRIPTION LAB ID

12 Final LMCS Check Std. F0292

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 11C1IAG/1.0 g 1.0 g

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT Perkin-Elmer

PROCEDURE/REv LA-325-102/A-2

TECHNOLOGIST M. Myers

DATE July 16, 1990

TEMPERATURE 20 C

STARTING TIME 1330

ENDING TIME 1500

CHEMIST R. K. Fuller

DESCRIPTION LAB ID
1 Initial LMCS Check Std. F0939

2 Reagent Blank F0940

3 Sample Composite 8 F0941

4 Duplicate Sample Composite 8 F0942

5 Spike Composite 8 F0943

6 Final LMCS Check Std. F0944

7

8

9

10

11

CUSTOMER ID: 000008

Mercury Analysis by Atomic
Absorption

Manual Cold Vapor Technique

Undigested Sample

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 58C11-CO/25 uL 25 mL

Spike 58C1 1-CD/25 uL F0941/0.0364 g 25 mL

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT WA66684

PROCEDURE/REV LA-695-101/A-2

TECHNOLOGIST E. Colvin

DATE February 21, 1990

TEMPERATURE N/A

STARTING TIME 0800 02-20-90

ENDING TIME 2200 02-21-90

CHEMIST R. E. Brandt

DESCRIPTION LAB ID
1 Initial LMCS Check Std. F0939

2 Reagent Blank F0940

3 Sample Composite 8 F0941

4 Duplicate Sample Composite 8 F0942

5 Spike Composite B F0943

6 Final LMCS Check Std. F0944

7

8

9

10

11

CUSTOMER ID: 000008

Cyanide Analysis

Undigested Sample

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.

& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 74C118/10 uL 50 mL

Spike 75C11B/10 uL F0941/0.3306 g 50 mL

SST-102 Rev. I 10/2/90 Interim
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Single Shell Tank
Calibration Record

ANALYTE: CN-

PROCEDURE: LA-695-101 REVISION: A-1

INSTRUMENT: Baush & Lomb Spectronic 21 PROPERTY NUMBER: WA66684

TECHNOLOGIST: R.Brandt PAYROLL NUMBER: 69090

DATE: July 20, 1989

CALIBRATION STANDARD ID: 88C15C

ANALYTE CONCENTRATION: 817 ug CN/mL

TYPE OF CALIBRATION: Least Square Linear Regression

Instrument Reading
Dilution Concentration Units=

Blank 0 0.016
100 ul 0.82 0.091
200 ul 1.63 0.150
500 ul 4.08 0.354

1000 ul 8.17 0.663
2000 ul 16.34 1.275
3000 ul 24.51 1.720

COMMENTS: Y - intercept - 0.01682

Slope - 0.076317

Correlation Coefficient - 0.999874

SST-103 Rev. A 9/25/90 Interim
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KOH FUSION ANALYSIS

38



Single Shell Tank Project

Tank:
Customer ID:

Fusion Analysis

Laboratory Results Of Solids

Units Are Sample Wet Weight

241-U-110
Core 8 Composite

Check
Standard

Blank Sample Duplicate
Sample

Laboratory ID:
Fusion

Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:
Uranium

Laboratory ID:
PLutonium

Laboratory ID:
Americium 241

Laboratory ID:
Neptunium 237

Laboratory ID:
Technetium 99

Laboratory ID:
Iodine 129

Laboratory ID:
Strontium 90

F0105
111.90%
98.80%

F0129
98.10%

F0293
103.90%

F0903
109.50%

F0897
101.30%

F0897
80.50%

F0945
110.90%

F0945
74.20%

F0945
99.70%

F0308
<1.OOE-04 uci/L
<2.58E-04 uci/L

F0308
2.49E-01 uci/L

F0308
<6.72E-04 g/L

F0946
<7.29E-03 uci/L

F0946
<1.50E-02 uci/L

F0898
<1.08 uci/L

F0946
<2.28E-02 uci/L

F0946
<1.08E-01 uci/L

F0946
<8.58E-03 uci/L

F0294
2.71 g/L

F0294
7.14E-03 uci/g
2.03 uci/g

F0294
3.80E-01 uci/g

F0294
9.26E+02 ug/g

F0947
5.35E-03 uci/g

F0947
<6.90E-03 uci/g

F0947
<3.98E-01 uci/g

F0947
<8.30E-03 uci/g

F0947
<3.97E-02 uci/g

F0947
5.61E-01 uci/g

F0295
2.12 g/L

F0295
1.01E-02 uci/g

4.00 uci/g

F0295
4.09E-01 uci/g

F0295
1.18E+03 ug/g

F0948
<3.63E-03 uci/g

F0948
1.71E-02 uci/L

F0948
<5.09E-01 uci/g

F0948
<1.OOE-02 uci/g

F0948
<5.07E-02 uci/g

F0948
1.14 uci/g

F0296 F0297
97.10% 100.30%

* 96.50%

F0296 F0297
99.10% 99.10%

F0296 F0297
152.80% 98.50%

F0949 F0950
* 105.90%

F0949 F0950
* 105.80%

F0979 F0980
71.20% 63.30%

F0949 F0950
107.50% 111.00%

F0949 F0950
80.50% 97.40%

F0949 F0950
103.00% 88.80%

*Ratio Of Standard To Sample Inefficient To Calculate Spike recovery

39
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Sample
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Standard



ICP Results DATA SUMMARY

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Instrument
Starting

LMCS
Standard

Aluminum
Antimony
Bar i um

Beryllium
Bismuth
Boron
Cadmium
Cal ci um
Cerium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium

Manganese
Mercury
Molybdenum
Nickel
Potassium
Samarium
Selenium
Silver
Sodium
Strontium

Sulfur
Tantalum
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

100.70%
103.07%
99.30%
95.99%

106.23%
100.71%
98.69%

102.21%
92.37%
94.24%

100.63%
98.16%

103.46%
94.17%

105.09%
98.13%

102.45%
100.16%
105.34%
96.36%
97.87%
98.37%
95.61%

105.26%
102.71%
98.55%

100.99%
106.15%
96.79%

101.95%
102.75%
100.68%
99.79%

102.10%
95.92%

100.16%
98.91%

April 30,1990

LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0

Acid
Digest.

LMCS
Standard

92.02%
87.00%
93.10%
87.90%
94.31%
93.20%
93.70%
143.70%
50.50%
95.40%
92.60%
92.70%
128.30%
89.66%
96.71%
88.00%
108.40%
97.50%
89.88%
87.60%

94.20%
74.68%
3.00%
88.26%
91.20%
97.68%
96.30%
95.42%
76.60%
83.48%
87.41%
98.20%
91.90%
-13.59%
86.90%

95.20%
88.94%

Acid Digested LMCS Standard
Reagent Blank

Core 8 Composite
Duplicate of Core 8 Composite

Spike of 89-076
Acid Digested LMCS Standard

Reagent
BLANK

ppm

0.33
0.02 LT
0.01
0.00 LT
0.03 LT
0.06

0.00 LT
0.78

-0.08 LT
0.00 LT
0.01 LT

0.00 LT
0.58

-0.01 LT
0.03 LT

-0.01 LT
0.17
0.03

0.01
0.00 LT
0.00 LT

-0.09 LT
-0.12 LT
-0.02 LT
-0.01 LT
0.35
0.00

0.14
-0.01 LT
-0.11 LT
-0.08 LT
0.02 LT
0.09

-0.89 LT
-0.01 LT
0.08

-0.01 LT

Wet
Weight
Sample

ug/g

307798
-2019 LT

-112 LT
-19 LT

-2451 LT
164
-77 LT

2519
-4512 LT

-242 LT
-280 LT

-81 LT
354

-368 LT
-1272 LT
-216 LT

647
46

-73 LT
-166 LT
2104

0
-4951 LT
-1245 LT

-381 LT
2940
29

-200 LT
-808 LT

-5676 LT
-3404 LT
-218 LT
-188 LT

-32297 LT
-213 LT
65

-500 LT

Wet
Weight
Sample

Duplicate

ug/g

310987
-702 LT
-30 LT
-11 LT

-1562 LT
439
-41 LT

4046
-1516 LT

69 LT
-76 LT
-25 LT
632

-103 LT
-86 LT
-75 LT
496
74
-22 LT
-88 LT

3034

0
-1643 LT
-135 LT
-162 LT
7153

-5 LT
231 LT
-358 LT
-2830 LT
-1345 LT

-75 LT
-80 LT

-11835 LT
-184 LT
143

-179 LT

Spike
Recovery

NOT CALC.
-243.70%
103.93%
101.02%
-117.00%
76.57%

98.39%
170.51%

-1338.00%

7.30%
114.10%
101.78%

NOT CALC.
98.06%
112.52%
99.66%

421.22%
211.90%

226.51%
94.24%

101.41%
-733.60%
-1619.00%

128.63%
-87.60%

NOT CALC.
146.91%

150.68%
-36.62%

-210.80%
-112.51%
100.18%
103.53%

-1080.64%
31.20%

134.21%
117.87%

LT:
NC:
NOT

Less Than
Not Calibrated

CALC: Not Calculated
# Instrument Standards Outside Control Limits

40

F0575
F0583
F0947
F0948
F0578
F0579

LMCS
ACID

Digestion

96.56%
67.00%
92.70%
90.60%

101.54%
92.60%
91.10%

144.90%
0.80%

86.60%
90.60%
94.90%

126.30%
91.90%

103.09%
86.20%

107.20%
97.00%
94.80%
91.18%
90.70%
44.60%
43.80%
95.04%
96.10%
85.92%
96.00%

101.22%
80.42%
91.10%
94.77%
94.72%
94.68%
35.91%
90.90%
93.90%
92.02%

Closing
LMCS

Standard
%

99.27%
99.07%
97.17%
94.22%
107.22%
98.05%

96.89%
99.95%
90.43%
99.92%
98.31%
96.39%

100.84%
93.39%
108.06%
95.95%
99.84%
98.30%

104.63%
94.24%
96.04%
98.37%
99.90%
103.89%
102.54%

96.79%
98.64%

105.85%
95.64%
101.34%
102.26%
98.67%
96.79%
107.36%
94.94%
98.31%

96.18%



Single Shell Tank Project

241-U-110
Core 8 Composite

Check Blank
Standard

Fusion Analysis
Results Of The Laboratory Digestions

Sample Duplicate

Sample
Spike of Check

Sample Standard

Laboratory ID:
Fusion

Laboratory ID:
Total Alpha
Total Beta

Laboratory ID:
GEA Cs-137

Laboratory ID:
Uranium

Laboratory ID:
PLutonium

Laboratory ID:
Americium 241

Laboratory ID:
Neptunium 237

Laboratory ID:
Technetium 99

Laboratory ID:
Iodine 129

Laboratory ID:
Strontium

N/A
N/A

F0105

F0168
N/A

F0308
111.90% <1.OOE-04 uci/L
98.80% <2.58E-04 uci/L

F0129
98.10%

F0293
103.90%

F0903
109.50%

F0897
101.30%

F0897
80.50%

F0945
110.90%

F0945
74.20%

F0945
99.70%

F0308
2.49E-01 uci/L

F0308
<6.72E-04 g/L

F0946
<7.29E-03 uci/L

F0946
<1.50E-02 uci/L

F0898
<1.08 uci/L

F0946
<2.28E-02 uci/L

F0946
<1.08E-01 uci/L

F0946
<8.58E-03 uci/L

F0294
2.71

F0294
1.94E-02

5.49

F0294
1.03

F0294
2.51E-03

F0947
1.45E-02

F0947
<1 .87E-02

F0947
<1.08

F0947
<2.25E-02

F0947
<1 .08E-01

F0947
1.52

F0295
g/L 2.12 g/L

F0295
uci/L 2.15E-02 uci/L
uci/L 8.47 uci/L

F0295
uci/L 8.67E-01 uci/L

F0295
g/L 2.51E-03 g/L

F0948
uci/L <7.70E-03 uci/L

F0948
uci/L 3.63E-02 uci/L

F0948
uci/L <1.08 uci/L

F0948
uci/L <2.12E-02 uci/L

F0948
uci/L <1.08E-01 uci/L

F0948
uci/L 2.41 uci/L

*Ratio Of Standard To Sample Inefficient To Calculate Spike Recovery.
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Tank:
Customer ID:

N/A
N/A

F0296
97.10%

*

F0296
99.10%

F0296
152.80%

F0949

F0949

F0979
71.20%

F0949
107.50%

F0949
80.50%

F0949
103.00%

N/A
N/A

F0297
100.30%
96.50V

F0297
99.10%

F0297
98.50%

F0950
105.90%

F0950
105.80%

F0980
63.30%

F0950
111.00%

F0950
97.40%

F0950
88.80%



Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT N/A

PROCEDURE/REV LA-549-141/A-1

TECHNOLOGIST R. D. Hal e

DATE January 03, 1990

TEMPERATURE 23 C

STARTING TIME 1000

ENDING TIME 1200

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Reagent Blank F0168

2 Sample 89-045 F0106

3 Duplicate Sample 89-045 F0107

4 Sample 89-047 F0130

6 Duplicate Sample 89-047 F0131

6 Sample 89-048 F0154

7 Duplicate Sample 89-048 F0155

8 Sample Composite 8 F0294

9 Duplicate Sample Composite 8 F0295

10

11

CUSTOMER ID: 000008

Fusion Dissolution

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.

& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

N/A

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT HW45676

PROCEDURE/REV LA-508-101/C-1

TECHNOLOGIST J. A. Hopkins

DATE January 05, 1990

TEMPERATURE 70 F

STARTING TIME 0930

ENDING TIME 1400

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0105

2 Reagent Blank F0308

3 Sample 89-078 F0106

4 Duplicate Sample 89-078 F0107

5 Sample 89-047 F0130

6 Duplicate Sample 89-047 F0131

7 Sample 89-048 F0154

8 Duplicate Sample 89-048 F0155

9 Sample Composite 8 F0294

10 Duplicate Sample Composite 8 F0295

11 Spike Composite 8 F0296

CUSTOMER ID: 000008

Total Alpha and Total Beta

Fusion Dissolution

Detector 18

DESCRIPTION LAB ID

12 Final LMCS Check Std. F0297

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 83B44/10 mL N/A

Spike 83844/10 mL F0294/100 uL N/A

SST-102 Rev. I 10/2/90 Interim
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ti-I -I R ev. (Urant)

CALIBRATION

RADIONUCLI
HALF LIFE:
COUNT TIME
CPM BKG:

UI1 b/91. 5hort Interim

SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 18

DE: Am-241
154497

5
0.2

TIME ZERO DATE (HD):

DATE COUNTED (HD):

CALIBRATED BY: RA JONES

15897

16347

HD 0 = 09/25/44

44

Single Shell Tank

Calibration Record

ANALYTE: AM241

PROCEDURE: LQ-508-002 REVISION: A-0

INSTRUMENT: Detector #18 PROPERTY NUMBER: WA93415

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: June 28, 1989

CALIBRATION STANDARD ID: 36B40A3; 36B40B3; 36B40C3; 36B40A6; 36B40B6; 36B40C5;
36B40A8; 36B40B7; 36B40C7

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency



SIZE

2
2
2

5
5
5

DATE

06/28/80
06/28/80
06/28/80

06/28/80
06/28/80
06/28/80

STANDARD
ID

36B40A3
36B40B3
36B40C3

36B40A6
36B40B6
36B40C5

STANDARD
ID

36B40A8
36B40B7
36B40C7

l" i

1"
1"

60570
109900
159700

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

1542
1547
1552

1558
1603
1608

AVE
CPM

0
0
0

67207
115573
162269

61627
118582
164322

66768
116337
162819

62404
119217
165699

67025
116289
162370

61970
118566
166216

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0
0
0

66645
116143
161593

61272
119430
166176

EFFICIENCY

0.0000
0.0000
0.0000

AVERAGE, 1" =

STANDARD
ID

36B40A3
36B40B3
36B40C3

0.0000 +/- @95%

2"
2"
2"

AVERAGE, 2" =

STANDARD
ID

36B40A6
36B40B6
36B40C5

5 1
5"
5"

AVERAGE, 5" =

STD
VALUE

61800
110700
161400

AVE
CPM

13382
23217
32452

0.2095 +/- @95%

STD
VALUE

59470
109800
160100

AVE
CPM

12363
23790
33120

0.2109 +/- @95%

0.0000 -97.62 %

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0152

13409
23264
32518

7.27 %

DECAY DECAY CORR
CORR CPM

1.00
1.00
1.00

0.0106

12388
23838
33187

5.01 %

ON 06/28/89

EFFICIENCY

0.2170
0.2102
0.2015

ON 06/28/89

EFFICIENCY

0.2083
0.2171
0.2073

ON 06/28/89

NEW EFFS FOR DET 18 Am-241 1" = 0.0000 2" = 0.2095

51" = 0.2109

45

SIZE STD
VALUE



Single Shell Tank

Calibration Record

ANALYTE: CO60

PROCEDURE: LQ-508-002 REVISION: A-0

INSTRUMENT: Detector #18 PROPERTY NUMBER: WA93415

TECHNOLOGIST: R.A. Jones PAYROLL NUMBER: 65801

DATE: June 28, 1989

CALIBRATION STANDARD ID: 100B40A2; 100B4OB1; 100B40C1; 32B40A4; 32B40B3;
32B40C4; 32B40A5; 32B40B6; 32B40C5

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Efficiency
SST-103 Rev. (Draft 9/15/90 Short Interim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 18

RADIONUCLIDE:
HALF LIFE:
COUNT TIME:
CPM BKG:
CPM 1" BKG:

Co-60
1925

5
5

2",5" STD
1" STD

CALIBRATED BY: RA JONES

TIME ZERO DATE (HD):
TIME ZERO DATE (HD):
DATE COUNTED (HD):
DATE COUNTED 1" (HD)

HD 0 = 09/25/44

15883
16573
16347

46



TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG. 90 DEG. 180 DEG. 270 DEG.

95030
179923
266109

79664
162820
235955

STANDARD
ID

32B40A4
32B40B3
32B40C4

32B40A5
32B40B6
32B40C5

STANDARD
ID

100B40A2
100B40B1
100B40C1

0
0
0

96367
180564
266791

81559
161429
237348

94943
179845
262848

79720
163674
236432

EFFICIENCY

0.0000
0.0000
0.0000

AVERAGE, 1" =

STANDARD
ID

32B40A4
32B40B3
32B40C4

2"
2"
2"

AVERAGE, 2" =

STANDARD
ID

32B40A5
32B40B6
32B40C5

5"
5"
5"

AVERAGE, 5" =

0.0000 +/- @95%

STD
VALUE

70480
135100
202400

AVE
CPM

19090
36011
53095

0.3151 +/- @95%

STD
VALUE

70160
135700
201900

AVE
CPM

16045
32379
47206

0.2762 +/- @95%

0.0000 ERR %

DECAY DECAY CORR
CORR CPM

1.18
1.18
1.18

0.0099

22561
42560
62750

3.13 %

DECAY DECAY CORR
CORR CPM

1.18
1.18
1.18

0.0115

18963
38267
55790

4.16 %

ON 06/28/89

EFFICIENCY

0.3201
0.3150
0.3100

ON 06/28/89

EFFICIENCY

0.2703
0.2820
0.2763

ON 06/28/89

NEW EFFS FOR DET 18 Co-60 1" = 0.0000 2" = 0.3151

5" = 0.2762
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DECAY DECAY CORR
CORR CPM

SIZE

2
2
2

5
5
5

SIZE

1"
1"
1"

DATE

06/28/89
06/28/89
06/28/89

06/28/89
06/28/89
06/28/89

STD
VALUE

67290
137800
199700

95552
179993
266251

80056
159760
234482

1510
1515
1521

1526
1531
1536

AVE
CPM

0
0
0

0.00
0.00
0.00



Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT N/A

PROCEDURE/REV LA-548-121/C-2

TECHNOLOGIST D. M. Souuthwick

DATE danuary 09, 1990

TEMPERATURE 72 F

STARTING TIME 1230

ENDING TIME 1400

CHEMIST S. A. Catlow

DESCRIPTION LAB ID
1 Initial LMCS Check Std. F0129

2 Reagent Blank F0308

3 Sample 89-047 F0130

4 Duplicate Sample 89-047 F0131

5 Sample 89-048 F0154

6 Duplicate Sample 89-048 F0155

7 Sample Composite 8 F0294

8 Duplicate Sample Composite 8 F0295

9 Spike Composite 8 F0296

10 Final LMCS Check Std. F0297

11

CUSTOMER ID: 000008

GEA Analysis

Fusion Dissolution

Detectors 1, 2, 3, & 4

Samples are prepared in batch
but counted randomly.

DESCRIPTION LAB ID
12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIOUOT VOL. OF STD.

LMCS Check Std. 89B44/0.5 mL 22 mL

Spike 89B44/0.1 mL F0294/1.0 mL 22 mL

SST-102 Rev. I 10/2/90 Interim

48



**** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* *

G A M M A S P E C T R U M A N A L Y S I S

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT N
DETECTOR NUMBER: 4 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 1.0
UMBER: 41

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4885
ANALYZED BY: VR

SAMPLE DESCRIPTION: F129 SEGMENT F
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 5.00OOE-01

COLLECT STARTED ON 10-JAN-90 AT 07:02:02

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3032. SECONDS
1.06 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

53.64 27.00
27.06

951.26 475.55
1126.89 563.35

1.09

1.69
1.52

4C 1139.08 569.44 1.52

1209.84 604.81
1323.69 661.73

661.35
1591.95 795.86
1604.14 801.95
2335.95 1167.96
2346.41 1173.19
2664.98 1332.57
2730.39 1365.30
2801.12 1400.69
2921.56 1460.96

1460.80

1.58
1.64

1.72
1.72
2.04
2.04
2.28
2.46
2.37
2.47

2713.

4680.
3130.

3058.

3039.
1970.

1709.
1656.
1036.
916.
257.
111.
109.
90.

1439.
123.

11.3
34.3

813. 25.0 CS-134
3613. 5.7 CS-134,

EU-152
6581. 4.5 CS-134,

BI-207
11942. 1.0 CS-134
65129. 0.8 CS-137
379.

30466.
2943.

578.
27276.
24755.

796.
399.
813.

854.

12.7
1.5
9.1

28.6
1.5
1.3
8. ?

13.1
7.9

7.1

CS-134
CS-134
CS-134
CO-60
CO-60
CS-134
BI-214
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
? - MULTIPLET ANALYSIS CONVERGED BUT GFIT > 4
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO014
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
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6
6B
7?
8?
9?

10?
11
12
13
14
14B
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F129 SEGMENT F
DATA COLLECTED ON 10-JAN-90 AT 07:02:02
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S

ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU- 198
BA-133
BA-139
BA- 140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

CR-51
CS- 134

CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140

LLD<3.89E-01
LLD<8.41E-02
LLD<4.06E-01
LLD<3.93E-01
LLD<9.32E-02
LLD<6.76E-02
LLD<8.50E-02
LLD<1.05E-01
LLD<2.09E-01
LLD<3.liE-01
LLD<2.03E-01
LLD<8.10E-01
LLD<8.03E-02
LLD<1.09E+00
LLD<6.01E-01
LLD<1.30E+00
LLD<4.73E-02
LLD<7.07E-02
LLD<6.03E-01
LLD<8.80E-02
LLD<3.83E-02
LLD<8.01E-02

2.28E+01

LLD<5.78E-01
2.08E+01

LLD<7.79E-02
3.74E+01

LLD<8.08E-02
LLD<2.08E-01
LLD<1.58E-01
LLD<1.65E-01
LLD<1.99E-01
LLD<9.82E-02
LLD<6.67E-02
LLD<8.12E-02
LLD<9.54E-02
LLD<8.96E-02
LLD<1.18E-01
LLD<2.16E-01
LLD<9.13E-01
LLD<1.67E+01
LLD<4.95E-02
LLD<1.81E-01
LLD<2.57E+00
LLD<3.10E-02

DECAY
CORRECTED

LLD<3.89E-01
LLD<8.41E-02
LLD<4.06E-01
LLD<3.93E-01
LLD<9.32E-02
LLD<6.76E-02
LLD<8.50E-02
LLD<1.05E-01
LLD<2.09E-01
LLD<3.1lE-01
LLD<2.03E-01
LLD<8.10E-01
LLD<8.03E-02
LLD<1.09E+00
LLD<6.01E-01
LLD<1.30E+00
LLD<4.73E-02
LLD<7.07E-02
LLD<6.03E-01
LLD<8.80E-02
LLD<3.83E-02
LLD<8.01E-02

2.28E+01

LLD<5.78E-01
2.08E+01

LLD<7.79E-02
3.74E+01

LLD<8.08E-02
LLD<2.08E-01
LLD<1.58E-01
LLD<1.65E-01
LLD<1.99E-01
LLD<9.82E-02
LLD<6.67E-02
LLD<8.12E-02
LLD<9.54E-02
LLD<8.96E-02
LLD<1.18E-01
LLD<2.16E-01
LLD<9.13E-01
LLD<1.67E+01
LLD<4.95E-02
LLD<1.81E-01
LLD<2.57E+00
LLD<3.IOE-02

ERROR

+-3.30E-01

+-3. 56E-01

+-4.12E-01

R E 1 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76

59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

0.07
0.04

0.02
0.12

0.08

NUCLIDE

+-3.30E-01

+-3.56E-01

+-4.12E-01
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB- 124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.84E-01
LLD<8.70E-02
LLD<9.93E-02
LLD<5.24E-02
LLD<7.27E-02
LLD<6.95E-02
LLD<8.08E-02
LLD<5.79E-01
LLD<3.64E-01
LLD<3.80E-01
LLD<1.61E-01
LLD<1.85E+01
LLD<1.97E+00
LLD<1.30E-01
LLD<1.76E-01
LLD<7.29E+03
LLD<3.77E+03
LLD<6.39E+03
LLD<5.16E+02
LLD<1.85E+04
LLD<1.31E+00
LLD<1.31E+00
LLD<4.01E-01
LLD<4.47E-01
LLD<6.99E+01
LLD<8.31E-02
LLD<I.46E+00
LLD<2.01E-01
LLD<5.67E-01
LLD<1.10E-01
LLD<9.00E-02
LLD<1.10E-01
LLD<7.34E-02
LLD<1.43E-01
LLD<4.88E-02
LLD<2.99E-01
LLD<3.95E-02
LLD<4.32E-02
LLD<1.25E+01
LLD<5.77E-02
LLD<4.03E+00
LLD<9.94E-02
LLD<7.27E-02
LLD<2.34E-01
LLD<2.38E-01
LLD<1.97E+00
LLD<1.46E-01
LLD<4.71E-01
LLD<5.38E-02
LLD<4.52E-01
LLD<3.78E-02
LLD<2.46E+01
LLD<1.08E-01
LLD<2.35E-01
LLD<1.36E-01
LLD<7.81E-02

8.10E+01 +-6.36E-0

LLD<1.84E-01 641.83
LLD<8.70E-02 834.83
LLD<9.93E-02 846.76
LLD<5.24E-02 1274.55
LLD<7.27E-02 1368.60
LLD<6.95E-02 702.63
LLD<8.08E-02 765.78
LLD<5.79E-01 657.92
LLD<3.64E-01 984.45
LLD<3.80E-01 277.60
LLD<1.61E-01 311.98
LLD<1.85E+01 1001.03
LLD<1.97E+00 465.03
LLD<1.30E-01 239.00
LLD<1.76E-01 351.92
LLD<7.29E+03 804.00
LLD<3.77E+03 799.70
LLD<6.39E+03 804.90
LLD<5.16E+02 129.30
LLD<1.85E+04 148.57
LLD<1.31E+00 240.99
LLD<1.31E+00 186.10
LLD<4.01E-01 1836.00
LLD<4.47E-01 1031.88
LLD<6.99E+01 549.73
LLD<8.31E-02 497.08
LLD<1.46E+00 621.80
LLD<2.01E-01 602.72
LLD<5.67E-01 176.33
LLD<1.1OE-01 1120.45
LLD<9.OOE-02 264.66
LLD<1.10E-01 391.67
LLD<7.34E-02 513.99
LLD<1.43E-01 555.60
LLD<4.88E-02 1383.94
LLD<2.99E-01 1121.30
LLD<3.95E-02 140.51
LLD<4.32E-02 159.00
LLD<1.25E+01 109.27
LLD<5.77E-02 228.16
LLD<4.03E+00 84.37
LLD<9.94E-02 583.14
LLD<7.27E-02 185.71
LLD<2.34E-01 208.00
LLD<2.38E-01 685.74
LLD<1.97E+00 163.98
LLD<1.46E-01 81.00
LLD<4.71E-01 233.21
LLD<5.38E-02 249.79
LLD<4.52E-01 258.41
LLD<3.78E-02 1836.06
LLD<2.46E+01 1204.90
LLD<1.08E-01 555.60
LLD<2.35E-01 1115.55
LLD<1.36E-01 756.73
LLD<7.81E-02 743.33

1 8.10E+01 +-6.36E-01

STANDARD DEVIATION = 0.06
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EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.45E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.10E+01 (+-6.36E-01) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

53.64
951.26

1126.89
1139.08
1604.14
2335.95
2730.39
2801.12

27.00
475.55
563.35
569.44
801.95

1167.96
1365.30
1400.69

1316.
813.

3613.
6581.
2943.

578.
796.
399.

12.8
25.0

5.7
4.5
9.1

28.6
8.2

13.1

GAMMAS/SEC

1.37E+03
5.46E+00
2.83E+01
5.21E+01
3.19E+01
8.80E+00
1.39E+01
7.10E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2921.56 1460.96

GAMMAS/SEC

813. 7.9 1.50E+01
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* ** ** * * * * * * * * * * * * * * * * * * * * * * * * * * * *

G A M M A S P E C T R U M A N A L Y S I S *

CANBERRA* * * * * *V2.6********* ****F**A*

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 27-AUG-90 09: 55: 27

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0

DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42

SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK

PEAK CONFIDENCE FACTOR: 95.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3888

ANALYZED BY: DM

SAMPLE DESCRIPTION: F-308 SEGMENT-L
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.OOOOE+00

COLLECT STARTED ON 10-JAN-90 AT 09:24:49

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

27-AUG-90 09:55:27

PK CENTROID
CHANNEL

ENERGY FWHM BACKGND
KEV KEV COUNTS

NET AREA ERROR
COUNTS %

2921.30 1460.75
1450.58

1.81 32. 603. 8.6 K-40
611. 5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 95.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO013
DESCRIPTION: BKG
COLLECT STARTED ON 15-JAN-90 AT 11:00:00

LIVE TIME: 7000. SECONDS

55
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F-308 SEGMENT-U
DATA COLLECTED ON 10-JAN-90 AT 09:24:49
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D IO N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA- 140
BA- 141
BE-7
BI-207
BI-212
BI-214
CD- 109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140
LA-142
MN-54

LLD<1.18E+00
LLD<1.95E-01
LLD<2.98E-01
LLD<2.89E-01
LLD<2.27E-01
LLD<3.19E-01
LLD<1.82E-01
LLD<3.07E-01
LLD<7.16E-01
LLD<8.17E-01
LLD<7.54E-01
LLD<1.74E+00
LLD<1.90E-01
LLD<3.1OE+00
LLD<6.11E-01
LLD<3.62E+00
LLD<1.62E-01
LLD<2.83E-01
LLD<2.49E+00
LLD<2.15E-01
LLD<1.57E-01
LLD<2.19E-01
LLD<2.64E-01
LLD<1.62E+00
LLD<2.57E-01
LLD<2.05E-01
LLD<3.20E-01
LLD<4.38E-01
LLD<1.35E+00
LLD<7.68E-01
LLD<6.08E-01
LLD<5.21E-01
LLD<2.30E-01
LLD<1.85E-01
LLD<2.15E-01
LLD<2.06E-01
LLD<2.14E-01
LLD<3.02E-01
LLD<9.96E-01
LLD<7.39E+00
LLD<5.58E+01
LLD<2.13E-01
LLD<4.19E-01
LLD<7.87E+00
LLD<2.91E-01
LLD<4.85E-01
LLD<2.31E-01

NUCLIDE

LLD<1.18E+00
LLD<1.95E-01
LLD<2.98E-01
LLD<2.89E-01
LLD<2.27E-01
LLD<3.19E-01
LLD<1.82E-01
LLD<3.07E-01
LLD<7.16E-01
LLD<8.17E-01
LLD<7.54E-01
LLD<1.74E+00
LLD<1.90E-01
LLD<3.10E+00
LLD<6.11E-01
LLD<3.62E+00
LLD<1.62E-01
LLD<2.83E-01
LLD<2.49E+00
LLD<2.15E-01
LLD<1.57E-01
LLD<2.19E-01
LLD<2.64E-01
LLD<1.62E+00
LLD<2.57E-01
LLD<2.05E-01
LLD<3.20E-01
LLD<4.38E-01
LLD<1.35E+00
LLD<7.68E-01
LLD<6.08E-01
LLD<5.21E-01
LLD<2.30E-01
LLD<1.85E-01
LLD<2.15E-01
LLD<2.06E-01
LLD<2.14E-01
LLD<3.02E-01
LLD<9.96E-01
LLD<7.39E+00
LLD<5.58E+01
LLD<2.13E-01
LLD<4.19E-01
LLD<7.87E+00
LLD<2.91E-01
LLD<4.85E-01
LLD<2.31E-01

911.07
433.94
657.76

59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45

105.31
1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83
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MN-56 LLD<2.43E-01
NA-22 LLD<3.03E-01
NA-24 LLD<2.20E-01
NB-94 LLD<2.23E-01
NB-95 LLD<2.03E-01
NB-97 LLD<3.61E-01
NP-238 LLD<9.29E-01
NP-239 LLD<1.13E+00
PA-233 LLD<4.34E-01
PA-234M LLD<4.11E+01
PB-210 LLD<4.80E+o0
PB-212 LLD<3.88E-01
PB-214 LLD<6.20E-01
PO-210 LLD<1.58E+04
PO-214 LLD<2.01E+03
PO-216 LLD<1.05E+04
PU-239 LLD<2.07E+03
PU-241 LLD<7.12E+04
RA-224 LLD<4.28E+00
RA-226 LLD<4.43E+00
RB-88 LLD<2.61E+00
RB-89 LLD<1.19E+00
RN-220 LLD<1.84E+02
RU-103 LLD<2.OOE-01
RURH106 LLD<3.92E+00
SB-124 LLD<1.84E-01
SB-125 LLD<1.98E+00
SC-46 LLD<3.85E-01
SE-75 LLD<2.71E-01
SN-113 LLD<2.69E-01
SR-85 LLD<2.45E-O1
SR-91 LLD<3.54E-01
SR-92 LLD<4.47E-01
TA-182 LLD<8.15E-01
TC-99M LLD<1.58E-01
TE-123M LLD<1.57E-01
TE-125M LLD<4.71E+01
TE-132 LLD<1.81E-01
TH-228 LLD<9.83E+00
TL-208 LLD<3.02E-01
U-235 LLD<2.71E-01
U-237 LLD<7.54E-01
W-187 LLD<7.58E-01
XE-131M LLD<6.93E+00
XE-133 LLD<3.12E-01
XE-133M LLD<1.60E+00
XE-135 LLD<1.71E-01
XE-138 LLD<1.38E+00
Y-88 LLD<2.48E-01
Y-91 LLD<9.78E+01
Y-91M LLD<2.67E-01
ZN-65 LLD<6.72E-01
ZR-95 LLD<3.79E-01
ZR-97 LLD<2.26E-01

TOTAL 0.00E-O1 +-O.OOE-(

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 95.0%

LLD<2.43E-01
LLD<3.03E-01
LLD<2.20E-01
LLD<2.23E-01
LLD<2.03E-01
LLD<3.61E-01
LLD<9.29E-01
LLD<1.13E+00
LLD<4.34E-01
LLD<4.11E+01
LLD<4.80E+00
LLD<3.88E-01
LLD<6.20E-01
LLD<1.58E+04
LLD<2.01E+03
LLD<1.05E+04
LLD<2.07E+03
LLD<7.12E+04
LLD<4.28E+00
LLD<4.43E+00
LLD<2.61E+00
LLD<1.19E+00
LLD<1.84E+02
LLD<2.00E-01
LLD<3.92E+00
LLD<1.84E-01
LLD<1.98E+00
LLD<3.85E-01
LLD<2.71E-01
LLD<2.69E-01
LLD<2.45E-01
LLD<3.54E-01
LLD<4.47E-01
LLD<8.15E-01
LLD<1.58E-01
LLD<1.57E-01
LLD<4.71E+01
LLD<1.81E-01
LLD<9.83E+00
LLD<3.02E-01
LLD<2.71E-01
LLD<7.54E-01
LLD<7.58E-01
LLD<6.93E+00
LLD<3.12E-01
LLD<1.60E+00
LLD<1.71E-01
LLD<1.38E+00
LLD<2.48E-01
LLD<9.78E+01
LLD<2.67E-01
LLD<6.72E-01
LLD<3.79E-01
LLD<2.26E-01

1 0.OOE-01 +-O.OOE-01
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846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED

CENTROID ENERGY
CHANNEL KEV

2921.30 1460.75

BY BACKGROUND SUBTRACTION

NET AREA ERROR GAMMAS/SEC
COUNTS %

603. 8.6 1.64E+02
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* * ** * * * * * ** * * * ** ** * *** * ** ** * * ** * * * * *

G A M M A S P E C T R U M A N A L Y S I S *

*

***** ***** **** ********* ****** *** ** **

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-OCT-90 14:22:07

ANAL Y S IS P AR AME T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3887
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-294 SEGMENT-(
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.0000E+00

COLLECT STARTED ON 10-JAN-90 AT 08:20:54

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3004. SECONDS
0.13 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89

59



222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1021.40 510.79
510.92

1218.84 609.45
609.19

1323.00 661.50
661.41

2921.39 1460.79
1460.58

1.91

1.12

1.32

1.97

118.

109.

85.

34.

137. 28.2 RN-222,I-133,
134. 19.6 TL-208,NA-22,

ZN-65,RH-106
139. 28.0 BI-214,

122. 21.0 RU-103
252. 16.6 CS-137
81.
584.

611.

28.8
8.8

5.5

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO013
BACKGROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS

60
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F-294 SEGMENT-G
DATA COLLECTED ON 10-JAN-90 AT 08:20:54
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R E POR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA- 139
BA- 140
BA- 141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS-138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA-140
LA-142
MN-54

61

LLD<7.52E-01
LLD<1.25E-01
LLD<2.60E-01
LLD<1.88E-01
LLD<1.49E-01
LLD<2.06E-01
LLD<1.19E-01
LLD<1.76E-01
LLD<4.59E-01
LLD<4.97E-01
LLD<4.73E-01
LLD<1.22E+00
LLD<1.23E-01
LLD<2.16E+00
LLD<4.13E-01
LLD<2.27E+00
LLD<1.04E-01
LLD<1.83E-01
LLD<1.49E+00
LLD<1.37E-01
LLD<1.OOE-01
LLD<1.28E-01
LLD<1.32E-01
LLD<9.62E-01
LLD<1.77E-01
LLD<1.28E-01

7.80E-01
LLD<3.48E-01
LLD<9.42E-01
LLD<4.53E-01
LLD<3.89E-01
LLD<3.OQE-01
LLD<1.39E-01
LLD<1.28E-01
LLD<1.34E-01
LLD<1.52E-01
LLD<1.31E-01
LLD<2.OOE-01
LLD<5.62E-01
LLD<4.75E+00
LLD<3.76E+01
LLD<1.35E-01
LLD<2.72E-01
LLD<5.17E+00
LLD<1.51E-01
LLD<3.36E-01
LLD<1.51E-01

LLD<7.52E-01
LLD<1.25E-01
LLD<2.60E-01
LLD<1.88E-01
LLD<1.49E-01
LLD<2.06E-01
LLD<1.19E-01
LLD<1.76E-01
LLD<4.59E-01
LLD<4.97E-01
LLD<4.73E-01
LLD<1.22E+00
LLD<1.23E-01
LLD<2.16E+00
LLD<4.13E-01
LLD<2.27E+00
LLD<1.04E-01
LLD<1.83E-01
LLD<1.49E+00
LLD<1.37E-01
LLD<1.OOE-01
LLD<1.28E-01
LLD<1.32E-01
LLD<9.62E-01
LLD<1.77E-01
LLD<1.28E-01

7.80E-01
LLD<3.48E-01
LLD<9.42E-01
LLD<4.53E-01
LLD<3.89E-01
LLD<3.OOE-01
LLD<1.39E-01
LLD<1.28E-01
LLD<1.34E-01
LLD<1.52E-01
LLD<1.31E-01
LLD<2.OOE-01
LLD<5.62E-01
LLD<4.75E+00
LLD<3.76E+01
LLD<1.35E-01
LLD<2.72E-01
LLD<5.17E+00
LLD<1.51E-01
LLD<3.36E-01
LLD<1.51E-01

+-2.19E-01

NUCLIDE

+-2. 19E-01

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20
641.83
834.83

-0.15

08-OCT-90 14:22:07



MN-56 LLD<1.55E-01
NA-22 LLD<1.65E-01
NA-24 LLD<1.18E-01
NB-94 LLD<1.17E-01
NB-95 LLD<1.50E-01
NB-97 LLD<3.16E-01
NP-237 LLD<6.16E-01
NP-238 LLD<6.35E-01
NP-239 LLD<7.17E-01
PA-233 LLD<2.82E-01
PA-234M LLD<2.44E+01
PB-210 LLD<2.84E+00
PB-212 LLD<2.51E-01
PB-214 LLD<3.89E-01
PO-210 LLD<1.07E+04
PO-214 LLD<1.32E+03
PO-216 LLD<7.61E+03
PU-239 LLD<1.34E+03
PU-241 LLD<4.44E+04
RA-224 LLD<2.86E+00
RA-226 LLD<2.86E+00
RB-88 LLD<1.35E+00
RB-89 LLD<6.50E-01
RN-220 LLD<1.14E+02
RU-103 LLD<1.34E-01
RURH106 LLD<2.70E+00
SB-124 LLD<1.28E-01
SB-125 LLD<1.32E+00
SC-46 LLD<2.32E-01
SE-75 LLD<1.70E-01
SN-113 LLD<1.76E-01
SR-85 LLD<1.65E-01
SR-91 LLD<2.14E-01
SR-92 LLD<1.88E-01
TA-182 LLD<5.08E-01
TC-99M LLD<1.01E-01
TE-123M LLD<9.96E-02
TE-125M LLD<2.94E+01
TE-132 LLD<1.17E-01
TH-228 LLD<6.22E+00
TL-208 LLD<1.91E-01
U-235 LLD<1.71E-01
U-237 LLD<4.90E-01
W-187 LLD<5.09E-01
XE-131M LLD<4.39E+00
XE-133 LLD<2.04E-01
XE-133M LLD<1.02E+00
XE-135 LLD<1.19E-01
XE-138 LLD<8.55E-01
Y-88 LLD<1.28E-01
Y-91 LLD<6.70E+01
Y-91M LLD<1.62E-01
ZN-65 LLD<4.37E-01
ZR-95 LLD<2.55E-01
ZR-97 LLD<1.22E-01

TOTAL 7.80E-01 +-2.19E-1

LLD<1.55E-01
LLD<1.65E-01
LLD<1.18E-01
LLD<1.17E-01
LLD<1.50E-01
LLD<3.16E-01
LLD<6.16E-01
LLD<6.35E-01
LLD<7.17E-01
LLD<2.82E-01
LLD<2.44E+01
LLD<2.84E+00
LLD<2.51E-01
LLD<3.89E-01
LLD<1.07E+04
LLD<1.32E+03
LLD<7.61E+03
LLD<1.34E+03
LLD<4.44E+04
LLD<2.86E+00
LLD<2.86E+00
LLD<1.35E+00
LLD<6.50E-01
LLD<1.14E+02
LLD<1.34E-01
LLD<2.70E+00
LLD<1.28E-01
LLD<1.32E+00
LLD<2.32E-01
LLD<1.70E-01
LLD<1.76E-01
LLD<1.65E-01
LLD<2.14E-01
LLD<1.88E-01
LLD<5.08E-01
LLD<1.01E-01
LLD<9.96E-02
LLD<2.94E+01
LLD<1.17E-01
LLD<6.22E+00
LLD<1.91E-01
LLD<1.71E-01
LLD<4.90E-01
LLD<5.09E-01
LLD<4.39E+00
LLD<2.04E-01
LLD<1.02E+00
LLD<1.19E-01
LLD<8.55E-01
LLD<1.28E-01
LLD<6.70E+01
LLD<1.62E-01
LLD<4.37E-01
LLD<2.55E-01
LLD<1.22E-01

Dl 7.80E-01 +-2.19E-01

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
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846.76
1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



TOTAL MEASURED ACTIVITY = 7.80E-01 (+-2.19E-01) UC/LI
% TECH. SPEC. = ****** +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

1021.40
1218.84
2921.39

510.79
609.45

1460.79

137.
139.
584.

ERROR GAMMAS/SEC

28.2
28.0
8.8

1.60E+01
1.87E+01
1.59E+02
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* * * **** ** ***********************

*

*G AMMA S P EC TR UM ANAL Y S IS

*ANB*RRA* * * * * * * * * ** * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 08-OCT-90 14:26:38

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NU
DETECTOR NUMBER: 4 / GEOMETRY NU
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

MBER: 1.0
MBER: 41

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4886
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-295 SEGMENT4
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.0000E+00

COLLECT STARTED ON 10-JAN-90 AT 08:24:03

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3003. SECONDS
0.10 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89
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08-OCT-90 14:26:38
222-S COUNTING ROOM WESTINGHOUSE HANFORD

P E AK ANA L Y S IS

PK CENTROID
CHANNEL

ENERGY FWHM BACKGND NET AREA ERROR
KEV KEV COUNTS COUNTS %

53.01 26.69
27.06

1022.13 510.98
510.74

1166.85 583.32
583.17

1218.72 609.25
609.25

1323.65 661.71
661.35

1822.63 911.21
910.95

2921.45 1460.90
1460.80

1.09

2.34

1.81

1.74

1.67

2.20

2.13

233.

414.

178.

169.

165.

120.

36.

133.
123.
359.

335.

146.
120.

161.
197.
3382.
379.

91.
144.
802.

854.

35.1
34.3

22.2
16.9

31.4
39.2

28.3
22.8

3.6
12.7
42.6

27.4
7.4

7.1

RN-222,1-133,
TL-208,NA-22,
ZN-65,RH-106
EU-154,

TL-208
BI-214,
RU-103
CS-137

K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO014
DESCRIPTION: BKG
COLLECT STARTED ON 8-SEP-89 AT 12:00:00
LIVE TIME: 3000. SECONDS
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NUCLIDES

1
1B
2C
2B

3
3B
4
4B
5
5B
6
6B
7
7B



08-OCT-90 14:26:38
222-S COUNTING ROOM WESTINGHOUSE HANFORD

SAMPLE: F-295 SEGMENT-H

DATA COLLECTED ON 10-JAN-90 AT 08:24:03

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START
OF COLLECT.

R AD IONUC L ID E ANAL Y S IS R E POR T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KE )

EXPECT DIFF

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA- 133
BA- 139
BA-140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60
CR-51
CS-134
CS-136
CS-137
CS- 138
EU-152
EU-154
EU-155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85
KR-87
KR-89
LA- 14
LA-14
MN-54
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LLD<7.66E-02
LLD<1.06E-02
LLD<4.74E-02
LLD<6.55E-02
LLD<1.69E-02
LLD<1.77E-02
LLD<1.11E-02
LLD<1.62E-02
LLD<3.71E-02
LLD<4.06E-02
LLD<3.39E-02
LLD<9.78E-02
LLD<1.02E-02
LLD<1.55E-01
LLD<3.65E-02
LLD<2.44E-01
LLD<8.39E-03
LLD<1.22E-02
LLD<1.03E-01
LLD<1.10E-02
LLD<6.83E-03
LLD<1.01E-02
LLD<1.28E-02
LLD<8.22E-02
LLD<1.21E-02
LLD<9.40E-03

8.67E-01
LLD<3.01E-02
LLD<6.52E-02
LLD<4.04E-02
LLD<2.85E-02
LLD<2.47E-02
LLD<1.33E-02
LLD<1.01E-02
LLD<1.05E-02
LLD<1.22E-02
LLD<1.14E-02
LLD<1.47E-02
LLD<5.14E-02
LLD<4.38E-01
LLD<3.04E+00

M LLD<8.46E-03
LLD<2.38E-02
LLD<3.97E-01

0 LLD<1.30E-02
2 LLD<2.54E-02

LLD<1.03E-02

+-3.79E-

LLD<7.66E-02
LLD<1.06E-02
LLD<4.74E-02
LLD<6.55E-02
LLD<1.69E-02
LLD<1.77E-02
LLD<1.11E-02
LLD<1.62E-02
LLD<3.71E-02
LLD<4.06E-02
LLD<3.39E-02
LLD<9.78E-02
LLD<1.02E-02
LLD<1.55E-01
LLD<3.65E-02
LLD<2.44E-01
LLD<8.39E-03
LLD<1.22E-02
LLD<1.03E-01
LLD<1.1OE-02
LLD<6.83E-03
LLD<1.01E-02
LLD<1.28E-02
LLD<8.22E-02
LLD<1.21E-02
LLD<9.40E-03

02 8.67E-01
LLD<3.01E-02
LLD<6.52E-02
LLD<4.04E-02
LLD<2.85E-02
LLD<2.47E-02
LLD<1.33E-02
LLD<1.01E-02
LLD<1.05E-02
LLD<1.22E-02
LLD<1.14E-02
LLD<1.47E-02
LLD<5.14E-02
LLD<4.38E-01
LLD<3.04E+00
LLD<8.46E-03
LLD<2.38E-02
LLD<3.97E-01
LLD<1.30E-02
LLD<2.54E-02
LLD<1.03E-02

NUCLIDE

911 .07
433.94
657.76

59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
320.09
795.84
818.51
661.651435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69847.03
1260.41
1460.75
513.99151.17
402.58
220.90

1596.20
641.83
834.83

+-3.79E-02 0.06



MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-237
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB- 124
SB- 125
SC-46
SE-75
SN--113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE- 133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.25E-02 L
LLD<1.33E-02 L
LLD<1.46E-02 L
LLD<1.OOE-02 L
LLD<1.18E-02 L
LLD<6.69E-02 L
LLD<6.88E-02 L
LLD<4.16E-02 L
LLD<5.79E-02 L
LLD<2.32E-02 L
LLD<2.10E+00 L
LLD<2.63E-01 L
LLD<2.74E-02 L
LLD<2.29E-02 L
LLD<8.60E+02 L
LLD<1.12E+02 L
LLD<5.36E+02 L
LLD<9.01E+01 L
LLD<3.29E+03 L
LLD<2.12E-01 L
LLD<2.15E-01 L
LLD<1.16E-01 L
LLD<5.39E-02 L
LLD<8.42E+00 L
LLD<1.05E-02 L
LLD<1.91E-01 L
LLD<1.OOE-02 L
LLD<9.46E-02 L
LLD<1.17E-02 L
LLD<1.35E-02 L
LLD<1.45E-02 L
LLD<1.33E-02 L
LLD<1.76E-02 L
LLD<1.57E-02 L
LLD<3.21E-02 L
LLD<6.95E-03 L
LLD<7.50E-03
LLD<2.17E+00
LLD<8.96E-03
LLD<6.79E-01
LLD<1.86E-02
LLD<1.20E-02
LLD<3.72E-02
LLD<3.57E-02
LLD<3.34E-01
LLD<2.73E-02
LLD<7.60E-02
LLD<8.54E-03
LLD<6.66E-02
LLD<1.10E-02
LLD<5.12E+00
LLD<1.33E-02
LLD<3.83E-02
LLD<2.02E-02
LLD<1.10E-02

8.67E-01 +-3.79E-02

LD<1.25E-02
LD<1.33E-02
LD<1.46E-02
LD<1.00E-02
LD<1.18E-02
LD<6.69E-02
LD<6.88E-02
LD<4.16E-02
LD<5.79E-02
LD<2.32E-02
LD<2.10E+00
LD<2.63E-01
LD<2.74E-02
LD<2.29E-02
LD<8.60E+02
LD<1.12E+02
LD<5.36E+02
LD<9.01E+01
LD<3.29E+03
LD<2.12E-01
LD<2.15E-01
LD<1.16E-01
LD<5.39E-02
LD<8.42E+00
LD<1.05E-02
LD<1.91E-01
LD<1.00E-02
LD<9.46E-02
LD<1.17E-02
LD<1.35E-02
LD<1.45E-02
LD<1.33E-02
LD<1.76E-02
LLD<1.57E-02
LLD<3.21E-02
LD<6.95E-03
LD<7.50E-03
LLD<2.17E+00
LLD<8.96E-03
-LD<6.79E-01
LLD<1.86E-02
LLD<1.20E-02
LLD<3.72E-02
LLD<3.57E-02
LLD<3.34E-01
LLD<2.73E-02
LLD<7.60E-02
LLD<8.54E-03
LLD<6.66E-02
LLD<1.10E-02
LLD<5.12E+00
LLD<1.33E-02
LLD<3.83E-02
LLD<2.02E-02
LLD<1.10E-02

8.67E-01 +-3.79E-02

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
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846.76
1274.55
1368.60
702.63
765.78
657.92
86.50

984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33



TOTAL MEASURED ACTIVITY = 8.67E-01 (+-3.79E-02) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

53.01
1022.13
1166.85
1218.72
1822.63
2921.45

26.69
510.98
583.32
609.25
911.21

1460.90

133.
359.
146.
161.

91.
802.

35.1
22.2
31.4
28.3
42.6

7.4

GAMMAS/SEC

1.51E+02
2.57E+00
1.18E+00
1.36E+00
1.11E+00
1.48E+01
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* * *** * * **** ** ** * **** * ** ** * ** k** ** ** *

* *

G A M M A S P E C T R U M A N A L Y S I S *

*

******** ************ * * ****** * ** * * ***

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 09:32:44

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT N
DETECTOR NUMBER: 1 / GEOMETRY N
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

UMBER: 1.0
UMBER: 42

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1009
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-296 SEGMENT-I
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANLOOO

/ CONVERSION FACTOR: 1.0000E+00

COLLECT STARTED ON 10-JAN-90 AT 09:18:56

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3002. SECONDS
0.07 %

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1126.55 562.75 1.40

2C 1138.99 568.97 1.40

1209.70
1218.83

1323.55

1591.90
1604.08
2346.30
2664.77
2730.32
2921.09

604.31 1.41
608.87 1.41

661.22
661.82
795.38
801.47

1172.70
1332.06
1364.87
1460.35
1461.77

1.57

1.54
1.54
1.78
1.93
2.34
1.56

158.

143.

135.
126.

105.

68.
70.
66.
7.

11.
5.

198. 21.1 CS-134,
EU-152

321. 18.3 CS-134,
BI-207

1733. 5.8 CS-134
36. 33.0 BI-214,

RU-103
3132. 3.6 CS-137

35.
1260.

118.
1128.
1107.

31.
166.

182.

46.4
6.4

13.7
6.2
5.9

49.8
15.8

11.2

CS-134
CS-134
CO-60
CO-60
CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKOO11
DESCRIPTION: BKOO11
COLLECT STARTED ON 10-JAN-85 AT 12:00:00
LIVE TIME: 6000. SECONDS
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3C
4C

5
5B
6C
7C
8
9
10
11
11B

27-AUG-90 09:32:44



222-S COUNTING ROOM

SAMPLE: F-296 SEGMENT-I
DATA COLLECTED ON 10-JAN-90 AT 09:18:56
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START

R A D IO N U C L I D E A N A L Y S I S R E

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI

MEASURED ERROR

AC-228 LLD<2.18E-01
AG-108M LLD<6.07E-02
AG-110M LLD<2.70E-01
AM-241 LLD<2.65E-01
AM-243 LLD<6.45E-02
AR-41 LLD<3.67E-02
AU-198 LLD<5.20E-02
BA-133 LLD<8.08E-02
BA-139 LLD<1.65E-01
BA-140 LLD<2.OOE-01
BA-141 LLD<1.61E-01
BE-7 LLD<5.10E-01
81-207 LLD<5.12E-02
BI-212 LLD<6.79E-01
BI-214 LLD<2.38E-01
CD-109 LLD<1.03E+00
CE-139 LLD<3.73E-02
CE-141 LLD<5.54E-02
CEPR144 LLD<4.71E-01
CO-56 LLD<5.17E-02
CO-57 LLD<3.12E-02
CO-58 LLD<5.26E-02
CO-60 2.63E+00

CR-51 LLD<4.26E-01
CS-134 2.27E+00

CS-136 LLD<4.99E-02
CS-137 4.81E+00
CS-138 LLD<6.42E-02
EU-152 LLD<1.30E-01
EU-154 LLD<9.67E-02
EU-155 LLD<1.22E-01
FE-59 LLD<1.1IE-01
HF-181 LLD<5.98E-02
HG-203 LLD<4.99E-02
1-131 LLD<6.21E-02
1-132 LLD<5.81E-02
1-133 LLD<5.73E-02
1-134 LLD<7.22E-02
1-135 LLD<1.49E-01
K-40 LLD<9.06E-01
KR-85 LLD<1.31E+01
KR-85M LLD<3.55E-02
KR-87 LLD<1.31E-01
KR-89 LLD<2.02E+00
LA-140 LLD<3.91E-02

+-1.59E-01

+-1.49E-01

+-1.88E-01

DECAY
CORRECTED

LLD<2.18E-01
LLD<6.07E-02
LLD<2.70E-01
LLD<2.65E-01
LLD<6.45E-02
LLD<3.67E-02
LLD<5.20E-02
LLD<8.08E-02
LLD<1.65E-01
LLD<2.OOE-01
LLD<1.61E-01
LLD<5.10E-01
LLD<5.12E-02
LLD<6.79E-01
LLD<2.38E-01
LLD<1.03E+00
LLD<3.73E-02
LLD<5.54E-02
LLD<4.71E-01
LLD<5.17E-02
LLD<3.12E-02
LLD<5.26E-02

2.63E+00

LLD<4.26E-01
2.27E+00

LLD<4.99E-02
4.81E+00

LLD<6.42E-02
LLD<1.30E-01
LLD<9.67E-02
LLD<1.22E-01
LLD<1.l1E-01
LLD<5.98E-02
LLD<4.99E-02
LLD<6.21E-02
LLD<5.81E-02
LLD<5.73E-02
LLD<7.22E-02
LLD<1.49E-01
LLD<9.06E-01
LLD<1.31E+01
LLD<3.55E-02
LLD<1.31E-01
LLD<2.02E+00
LLD<3.91E-02

ERROR

+-1.59E-01

+-1 .49E-01

+-1 .88E-01

OF COLLECT.

P 0 R T

ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.44
-0.54

-0.47
-0.39

-0.43
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LA- 142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
P0-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN- 113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<1.28E-01
LLD<5.15E-02
LLD<5.83E-02
LLD<3.24E-02
LLD<5.26E-02
LLD<4.51E-02
LLD<4.59E-02
LLD<3.27E-01
LLD<1.94E-01
LLD<2.84E-01
LLD<1.19E-01
LLD<1.01E+01
LLD<1.41E+00
LLD<9.29E-02
LLD<1.31E-01
LLD<5.05E+03
LLD<1.93E+03
LLD<4.01E+03
LLD<4.03E+02
LLD<1.49E+04
LLD<9.95E-01
LLD<8.94E-01
LLD<3.69E-02
LLD<2.54E-01
LLD<4.40E+01
LLD<5.29E-02
LLD<8.84E-01
LLD<6.69E-02
LLD<4.61E-01
LLD<5.84E-02
LLD<6.48E-02
LLD<7.31E-02
LLD<5.75E-02
LLD<9.13E-02
LLD<2.99E-02
LLD<1.52E-01
LLD<3.11E-02
LLD<3.60E-02
LLD<8.79E+00
LLD<4.28E-02
LLD<3.13E+00
LLD<6.31E-02
LLD<5.90E-02
LLD<1.67E-01
LLD<l.59E-01
LLD<1.58E+00
LLD<1.liE-01
LLD<3.83E-01
LLD<4.23E-02
LLD<3.23E-01
LLD<3.50E-03
LLD<1.32E+01
LLD<6.90E-02
LLD<1.33E-01
LLD<9.94E-02
LLD<4.96E-02

9.71E+00 +-2.87E-01

STANDARD DEVIATION = 0.05

LLD<1.28E-01
LLD<5.15E-02
LLD<5.83E-02
LLD<3.24E-02
LLD<5.26E-02
LLD<4.51E-02
LLD<4.59E-02
LLD<3.27E-01
LLD<1.94E-01
LLD<2.84E-01
LLD<1.19E-01
LLD<1.O1E+01
LLD<1.41E+00
LLD<9.29E-02
LLD<1.31E-01
LLD<5.05E+03
LLD<1.93E+03
LLD<4. OE+03
LLD<4.03E+02
LLD<1.49E+04
LLD<9.95E-01
LLD<8.94E-01
LLD<3.69E-02
LLD<2.54E-01
LLD<4.40E+01
LLD<5.29E-02
LLD<8.84E-01
LLD<6.69E-02
LLD<4.61E-01
LLD<5.84E-02
LLD<6.48E-02
LLD<7.31E-02
LLD<5.75E-02
LLD<9.13E-02
LLD<2.99E-02
LLD<1.52E-01
LLD<3.11E-02
LLD<3.60E-02
LLD<8.79E+00
LLD<4.28E-02
LLD<3.13E+00
LLD<6.31E-02
LLD<5.90E-02
LLD<1.67E-01
LLD<1.59E-01
LLD<1.58E+00
LLD<1.liE-01
LLD<3.83E-01
LLD<4.23E-02
LLD<3.23E-01
LLD<3.50E-03
LLD<1.32E+01
LLD<6.90E-02
LLD<1.33E-01
LLD<9.94E-02
LLD<4.96E-02

I 9.71E+00 +-2.87E-01

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.53E-09 UC/LI
TOTAL MEASURED ACTIVITY = 9.71E+00 (+-2.87E-01) UC/LI
% TECH. SPEC. = ******

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1126.55
1138.99
1604.08
2730.32

562.75
568.97
801.47

1364.87

198.
321.
118.
31.

21.1
18.3
13.7
49.8

GAMMAS/SEC

8.47E+00
1.39E+01
6.74E+00
2.75E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1218.83 608.87
2921.09 1460.35

GAMMAS/SEC

36. 33.0 1.63E+00
166. 15.8 1.58E+01
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G****** ****** ********* * * * *** * * *

* GA M MA S PEC T RU M A NA LY S IS
*

*

*

********* * * ********* ** *** ******* *** *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90

A N A L Y S I S P A R A M E T E R S

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

09:45:56

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2749
ANALYZED BY: DM

SAMPLE DESCRIPTION: F-297 SEGMENT-,
GEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.OOOOE-03 LI
STANDARD SIZE: 1.OOOOE+00 EA
ANALYSIS LIBRARY FILE: ANLOQO

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88

74

COLLECT STARTED ON 10-JAN-90 AT 09:21:40

COLLECT LIVE TIME:
REAL TIME:
DEAD TIME:

DECAYED TO 0

3000. SECONDS
3005. SECONDS
0.17 %

/ CONVERSION FACTOR: 5.0000E-01

. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT



222-S COUNTING ROOM

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

NUCLIDES

1C 1127.84 563.55 1.49

2C 1139.68 569.47 1.49

1210.48 604.86
1324.35 661.79

661.85
1592.56 795.87
1604.64 801.91
2347.01 1173.06
2665.46 1332.27

1332.24
2731.09 1365.09
2921.55 1460.32

1460.85

1.70
1.70

1.70
1.70
1.94
2.16

2.99
2.32

552.

485.

502.
366.

266.
270.
221.
36.

19.
22.

5

502. 14.2 CS-134,
EU-152

956. 11.6 CS-134,
BI-207

996. 2.8 CS-134
782. 2.2 CS-137
36.

4293.
387.

3775.
3437.
9.

113.
128.

156.

13.9
3.7

12.5
3.4
3.4

37.4
22. i
21.3
3.8

CS-134
CS-134
CO-60
CO-60

CS-134
K-40

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORMED USING FILE BKO012
DESCRIPTION: BKG
COLLECT STARTED ON 30-AUG-88 AT 16:46:00
LIVE TIME: 60000. SECONDS

75

3
4
4B
5C
6C
7
8
8B
9
10
10B
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222-S COUNTING ROOM

SAMPLE: F-297 SEGMENT-J
DATA COLLECTED ON 10-JAN-90 AT 09:21:40
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R A D I 0 N U C L I D E A N A L Y S I S R E P 0 R T

ACTIVITY CONCENTRATION IN uCi/LI
DECAY

MEASURED ERROR CORRECTED ERROR

NUCLIDE

AC-228
AG-108M
AG-110M
AM-241
AM-243
AR-41
AU-198
BA-133
BA-139
BA-140
BA-141
BE-7
BI-207
BI-212
BI-214
CD-109
CE-139
CE-141
CEPR144
CO-56
CO-57
CO-58
CO-60

CR-51 LLD<1.94E+00
CS-134 2.16E+01

LLD<2.71E-01
3.78E+01

LLD<2.37E-01
LLD<4.57E-01
LLD<4.77E-01
LLD<6.04E-01
LLD<5.62E-01
LLD<2.98E-01
LLD<2.09E-01
LLD<2.65E-01
LLD<7.54E-01
LLD<2.71E-01
LLD<3.69E-01
LLD<5.49E-01
LLD<2.21E+00
LLD<5.81E+01
LLD<1.64E-01
LLD<5.89E-01
LLD<8.53E+00
LLD<1.40E-01

LLD<1.12E+00
LLD<2.84E-01
LLD<1.35E+00
LLD<1.32E+00
LLD<3.41E-01
LLD<2.19E-01
LLD<2.56E-01
LLD<3.36E-01
LLD<7.17E-01
LLD<1.03E+00
LLD<6.88E-01
LLD<2.47E+00
LLD<2.57E-01
LLD<3.76E+00
LLD<2.05E+00
LLD<4.30E+00
LLD<1.62E-01
LLD<2.59E-01
LLD<2.06E+00
LLD<2.46E-01
LLD<1.33E-01
LLD<2.38E-01

2.25E+01

LLD<1.12E+00
LLD<2.84E-01
LLD<1.35E+00
LLD<1.32E+00
LLD<3.41E-01
LLD<2.19E-01
LLD<2.56E-01
LLD<3.36E-01
LLD<7.17E-01
LLD<1.03E+00
LLD<6.88E-01
LLD<2.47E+00
LLD<2.57E-01
LLD<3.76E+00
LLD<2.05E+00
LLD<4.30E+00
LLD<1.62E-01
LLD<2.59E-01
LLD<2.06E+00
LLD<2.46E-01
LLD<1.33E-01
LLD<2.38E-01

2.25E+01

LLD<1.94E+00
2.16E+01

LLD<2.71E-01
3.78E+01

LLD<2.37E-01
LLD<4.57E-01
LLD<4.77E-01
LLD<6.04E-01
LLD<5.62E-01
LLD<2.98E-01
LLD<2.09E-01
LLD<2.65E-01
LLD<7.54E-01
LLD<2.71E-01
LLD<3.69E-01
LLD<5.49E-01
LLD<2.21E+00
LLD<5.81E+01
LLD<1.64E-01
LLD<5.89E-01
LLD<8.53E+00
LLD<1.40E-01

+-8.14E-01

+-8.27E-01

+-9.55E-01

ENERGY COMPARISON
(KEV)

EXPECT DIFF

911.07
433.94
657.76
59.54
74.67

1293.64
411.80
356.02
165.85
537.27
190.23
477.59
569.70
727.27
609.32
88.03

165.85
145.44
133.51
846.76
122.06
810.75

1332.50
1173.24
320.09
795.84
604.70
818.51
661.65

1435.86
1408.01
1274.45
105.31

1099.25
482.20
279.20
364.48
667.69
529.69
847.03

1260.41
1460.75
513.99
151.17
402.58
220.90

1596.20

-0.23
-0.18

0.03
0.16

0.14

+-8. 14E-01

+-8.27E-01

+-9.55E-01
CS-136
CS-137
CS-138
EU-152
EU-154
EU- 155
FE-59
HF-181
HG-203
1-131
1-132
1-133
1-134
1-135
K-40
KR-85
KR-85M
KR-87
KR-89
LA- 140
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
PO-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN- 113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
ZN-65
ZR-95
ZR-97

TOTAL

LLD<5.70E-01 L
LLD<2.34E-01 L
LLD<2.78E-01 L
LLD<1.69E-01 L
LLD<2.34E-01 L
LLD<2.25E-01 L
LLD<2.39E-01 L
LLD<1.53E+00 L
LLD<1.05E+00 L
LLD<1.26E+00 L
LLD<5.16E-01 L
LLD<5.09E+01
LLD<6.30E+00
LLD<3.92E-01
LLD<5.51E-01
LLD<2.06E+04
LLD<9.92E+03
LLD<1.55E+04
LLD<1.98E+03
LLD<6.31E+04
LLD<4.15E+00
LLD<3.73E+00
LLD<1.02E+00
LLD<1.28E+00
LLD<2.12E+02
LLD<2.59E-01
LLD<4.54E+00
LLD<5.40E-01
LLD<2.03E+00
LLD<2.87E-01
LLD<3.02E-01
LLD<3.62E-01
LLD<2.55E-01
LLD<4.78E-01
LLD<1.72E-01
LLD<8.32E-01
LLD<1.37E-01
LLD<1.53E-01
LLD<4.21E+01
LLD<1.84E-01
LLD<1.44E+01
LLD<3.02E-01
LLD<2.48E-01
LLD<7.17E-01
LLD<8.09E-01
LLD<6.84E+00
LLD<4.89E-01
LLD<1.64E+00
LLD<1.85E-01
LLD<l.42E+00
LLD<9.63E-02
LLD<6.86E+01
LLD<3.62E-01
LLD<6.91E-01
LLD<4.14E-01
LLD<2.41E-01

8.19E+01 +-1.50E+00

STANDARD DEVIATION = 0.18

LD<5.70E-01
LD<2.34E-01
LLD<2.78E-01
LLD<1.69E-01
LLD<2.34E-01
LD<2.25E-01
LD<2.39E-01
LLD<1.53E+00
LD<1.05E+00
LLD<1.26E+00
LLD<5.16E-01
LLD<5.09E+01
LD<6.30E+00
0LD<3.92E-01
LD<5.51E-01
LLD<2.06E+04
LLD<9.92E+03
LLD<1.55E+04

0LD<1.98E+03
LLD<6.31E+04
LLD<4.15E+00
LLD<3.73E+00
LLD<1.02E+00
LLD<1.28E+00
LLD<2.12E+02
LLD<2.59E-01
LLD<4.54E+00
LLD<5.40E-01
LLD<2.03E+00
LLD<2.87E-01
LLD<3.02E-01
LLD<3.62E-01
LLD<2.55E-01
LLD<4.78E-01
LLD<1.72E-01
LLD<8.32E-01
LLD<1.37E-01
LLD<1.53E-01
LLD<4.21E+01
LLD<1.84E-01
LLD<1.44E+01
LLD<3.02E-01
LLD<2.48E-01
LLD<7.17E-01
LLD<8.09E-01
LLD<6.84E+00
LLD<4.89E-01
LLD<1.64E+00
LLD<1.85E-01
LLD<1.42E+00
LLD<9.63E-02
LLD<6.86E+01
LLD<3.62E-01
LLD<6.91E-01
LLD<4.14E-01
LLD<2.41E-01

8.19E+01 +-1.50E+00

641.83
834.83
846.76

1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98

1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10

1836.00
1031.88
549.73
497.08
621.80
602.72
176.33

1120.45
264.66
391.67
513.99
555.60

1383.94
1121.30
140.51
159.00
109.27
228.16
84.37

583.14
185.71
208.00
685.74
163.98
81.00

233.21
249.79
258.41

1836.06
1204.90
555.60

1115.55
756.73
743.33
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EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI
TOTAL MEASURED ACTIVITY = 8.19E+01 (+-1.50E+00) UC/LI
% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

1127.84
1139.68
1604.64
2731.09

563.55
569.47
801.91

1365.09

502.
956.
387.
113.

14.2
11.6
12.5
22.4

GAMMAS/SEC

2.96E+01
5.69E+01
3.10E+01
1.40E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR
CHANNEL KEV COUNTS %

2921.55 1460.32

GAMMAS/SEC

128. 21.3 1.68E+01
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Single Shell Tank
Calibration Record

ANALYTE: Isotope Mixed Gamma

PROCEDURE: LQ-508-003 REVISION: B-1

INSTRUMENT: GEA Detector #1 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER: 61413

DATE: See Attached Sheets

CALIBRATION STANDARD ID: 56B40 DI

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. (Draft) 9/4/90 Interim
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DETECTOR:
GEONETRY CODE:
CCOMETRY DECSRIPTION:
CALIURATION DATE:
ANALYSI():

STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
601.65

898.021
1173..231
1332.501
1836.129

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) a

LOG(EFF) a

*

CEA CALIBRATION RECORD

DETECTOR:
GEOKETMY CODE:
GEOMETRY DECSRIPTION:
CALIURATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668
513.99
661.65
898.021

1173.237
1332.501
1836.129

1
42
22 ML LIQUID, POS 2

14-feu-89
J. L. ANDERSON/M. R. DOWELL
56840 01

EffICIENCY (COUNTS/GAMKA)

5.721347E-03
1 .512568L-02
2.04 1958E-02
1.856472E-02

1.042777E-02
7.85609L-03
6.a3a966E-03
S.300244E-03
4.218416E-03
3. 18537E-03
2.931U33E-W3

-5.343694E*01
2.0347U4E+01 *LOG(ENERGY)
-2.0UW264E*00 *LOG(ENERGY)*2

8.372735E+00
-7.762489E*0o 'LOG(ENERGY)
2.017698EtD0 *LOG(ENEHGY)'2
-2.4476E-01 *L0C(ENkGY)'3
1.067/20E-U2 *L0G(ENLRGY)'4

PROCEDURE LQ-508-003

1
43
22 ML LIQUID, POS 3

16-feb-89
J. L. ANDERSON/M. R. DOWELL
56840 01

EffICIENCY (CUNTS/GA*A)

1.397695E-03
3.41448E-03
S.035820E-03

4.620516E-03

2.619018E-03
1.890740E-03
1.782471E-02
1.392563E-03
1.117189E-03
1.o076lUE-03
7.782502E-04

EQUATION 0-165 KEV

LOG(EFF) a -5.354869E+01
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+ 1.975356E*01 *LOG(EWERCY)
" -2.02I5LSCUU *LOG(fNCRGY)'2

EQUATIOW 165-1836 KEV

LOC(Eff) * 4.001880E+01
+ -2.85755EtO *LOG(ENERGY)
+ 6.74M4f*OU *LOC(NECRGY)'2
+ 7.1L1093E-01 *LOG(CWENGY)'J

. 2.217001-U2 *LOG(EWNHY)'4

GEA CALIBRATION RECORD PROCEDURE LO-508-003
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: B-1

INSTRUMENT: GEA Detector #2 PROPERTY NUMBER: 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER 6

DATE: See Attached Sheets

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

ST-103 Rev. -hraft) 9/4/90 Interim
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DETECTOR:
GEONETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

59.536
88.032

122.0614
165.853

279.1967
391.668

513.99
661 .65

89U.021
1173.237
1332.501
1836.129

EQUATION 0-122 KEV

EQUATION 122-1836 KEV

CEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIURATION DATE:

ANALYST(S):
STANDARD ID:

2
42

22 ML LIQUID, POS 2
21-oct-88

J. L. ANDERSON/M. R. DOWELL
56040 D1

EFFICIENCY (COUNTS/GAMNA)

3.417000E-03
1.090000E-02
1.408000E-02
1.516000E-02
9.929000E-03
7.57800E-03
5.1175000E-03
4.927000L-03
3.727000E-03
3.005000E-03
2.6a3000E-03
2.102000E-03

LOG(EFF) a -6.654070E+O1
+ 2.5037110E+01 *LOG(ENERGY)
+ -2.677550E+00 *LOG(ENERGY)'2

LOG(EFF) a -1.050740E+02
+ 6.428950E+01 *LOG(ENERGY)
+ -1.503170E+01 *LOG(ENERGY)'2
+ 1.533670E0U *LOG(ENERGY)"3
+ -5.838530E-02 *LOG(ENERGY)'4

PROCEDURE LQ-508-003

2
43
22 ML LIQUID, POS 3

28-Sep-88
J. L. ANDERSON/H. R. DOWELL
56B40 Dl

ENERGY (KEV)

59.536
88.032

122.0614
165.153

279.1967
391.668

513.99
661.65
898.021
1173.237
1332.501
1836.129

EFFICIENCY (COUNTS/GAMMA)

1.476000E-03
4.721000E-03
6.589000E-03
6.613000E-03
4.692000E-03
3.542000E-03
2.810000E-03
2.327000E-03
1.790000E-03
1.437000E-03
1.277000E-03
9.124000E-04
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EQUATION 0-165 KEV
LOG(EFF) w -5.826830E+01

+ 2.165450E+O1 *LOG(ENERGY)
+ -2.19893OC+UO *LoG(EERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) a -2.233890E+01

+ 1.174520E+O1 *LOG(ENERGY)
* -2.7395501+00 *LOG(ENERGY)'2
+ 2.65545OE-01 *LOG(ENERGY)'3
+ -9.668420E-03 *LOG(EWERGY)"4
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards ___

PROCEDURE: LQ-508-003 REVISION: B-1

INSTRUMENT: GEA Detector #3 PROPERTY NUMBER 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER 61413

DATE: July 2, 1989

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

ST-103 Rev. (braft) 9/4/90 Interim
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DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD ID:

ENERGY (KEV)

59.536
LW.032

122.0614
165.853

279.1967
391.668

513.99
661.65
891.021
11/3.237
1332.501
1836.129

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:

CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

LOG(EFF) =

LOG(EFF) a
+

+

EIERGY (KEV)

59.536
l .032

122.0614
165.853

279.1967
391.61

513.99
661.65
890.021
1173.237
1332.501
1836.129

3
41
22 ML LIQUID, POS 1

2-JuL-89
J. L. ANDERSON/M. R. DOWELL
56B40 Dl

EFFICIENCY (COUNTS/GAMMA)

2.833765E-02
2.Ml1764E-02
2.756557L-02
2.2/0614L-02

1.285730E-02

7.841011E-03
5.779292L-03
4.7f305U!-03
4.27W53 U-03
3.37123-03

-1.113845E*01
3.48426E'00 *LOG(ENERGY)
-3.990659L-01 *LOG(LNLRGY)'2

-2.052334E*01
9.121T30EL00 *LOG(ENERGY)
-1.55357E+00 *LOG(LNERGY)'2
8.0181U36L-02 *L0G(ENEGY)'3

PROCEDURE LQ-508-003

3
42
22 ML LIQUID, POS 2

2-JuL-89
J. L. ANDERSON/M. R. DOWELL

56840 01

EFFICIENCY (COUNTS/CAMMA)

7.455306E-03
7.462740E-03
7.578302E-03
6.965114E-03

3.596591E-03

2.318396E-03
1.824191E-Q3
1.461179LE-03
1.3212431-03
1.011332E-03
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EQUATION 0-165 KEV

EQUATION 165-18136 KEV

GEA CALIBRATION RECORD

DETECTOR:
GLOMERTY CODE:
LECtETbY DECSRIPTION:
CALIURATION DATE:
ANALYST ():
STANDARD ID:

ENERGY (KEV)

LOG(EFF) a -6.838496E+00
i.190UYL-01 *LOG(ENERGY)

" -. 91020C-12 *LOG(LHLRGY)'2

LOG(EFF) a 3.082260E-01
" -1.410UL39L*00 *LOG(ENERGY)
+ 1.U42898L-01 *LOG(ENWLGY)'2
S -5.l7472SL-03 *LOG(LNLkLY)'3

PROCEDURE L0-508-003

3
43
22 ML LIQUID, POS 3

2-JuL-89
J. L. ANDEkSON/M. R. DOWELL
56840 U1

EFfICIENCY (COUNTS/GAKA)

59.536
61.032

122.0614
165.1153

279.1967
391.661

513.99
661.65

891.021
1173.237
1332.501
1836.129

2.020462E-03
1.924344f-U3
2.u27231[-03
1.712371-03

1.056509E-03

7.115743E-04
5.243921E-04

4.223636t-04

3.139U91L-D4

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

LOG(EFF) a

LOG(EFF) a
+

*

-5.300788E*00
-3.550643E-01 OLOG(ENERGY)
3.272635E-U2 *LOG(LENRGY)'2

-9.815549E+00
2.402920E+DO *LOG(ENERGY)

-4.421w7ft-01 *LOG(ENWEGY)*2
2.059131-02 'LG(1NERGY)'3
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Single Shell Tank
Calibration Record

ANALYTE: Mixed Isotope Standards

PROCEDURE: LQ-508-003 REVISION: B-1

INSTRUMENT: GEA Detector #4 PROPERTY NUMBER 401934

TECHNOLOGIST: J. L. Anderson PAYROLL NUMBER 61413

DATE: September 1, 1989

CALIBRATION STANDARD ID: 56B40 D1

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: Gamma Energy Analysis (Efficiency)

SST-103 Rev. (Draft) 9/4/90 Ijiterim
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GEA CALIBRATION RECORD

DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:

CALIBRATION DATE:

ANALYST(S):
STANDARD ID:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

59.536
88.032

122.0614
165.853

279.1967
391.66

513.99
661.65

898.021
1173.237
1332.501
1836.129

LOG(EFF)

LOG(EFF)
+

*

*

PROCEDURE LO-508-003

4
41

22 ML LIQUID, POS 1
1-Sep-89

J. L. ANDERSONYM. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

2.682446E-02
8.210956E-02
1.11411E-O1
1.066653E-01

5.704220E-02

3.685958E-02

2.541629E-02
2.161710E-02
1 .9r3393E-02
1.484468L-02

-5.844056E+01
2.3107UOE+U1 *LOG(ENERGY)
2.37135L+$UU *LOG(ENEHY)'2

-1.718967E+01
8.164155E+U *LOG(ENERGY)

-I .384196L*OO *LOG(EWERGY)'
2

7.0259L8E-02 *LOG(LNLY)i3

GEA CALIBRATION RECORD
PROCEDURE LO-508-003
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Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT

PROCEDURE/REV

TECHNOLOGIST

DATE

TEMPERATURE

STARTING TIME

ENDING TIME

CHEMIST

WA77344

LA-925-106/A-1

M. Franz

January 09, 1990

N/A

1000

1330

S. A. Catlow

CUSTOMER ID: 000008

Uranium Analysis

Fusion Dissolution

DESCRIPTION

1 initial LMCS Check Std.

2 Reagent Blank

3 Sample Composite 8

4 Duplicate Sample Composite 8

5 Spike Composite 8

6 Final LMCS Check Std.

7

8

9

10

DESCRIPTION LAB ID

12

13

14

15

16

17

18 ____

21

,22 ______

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.

& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

S Check Std. 5BB38/1 uL 
5.7 mL

Spike 58B38/1 uL F0294/0.5 uL 5.8 mL

SST-102 Rev. I 10/2/90 Interim
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F0293

F0308

F0294

F0295_

F0296

F0297



Analytical Batch

LAS SEGMENT SERIAL #: F0941

INSTRUMENT -N/A

PROCEDURE/REV LA-505-151/A-0

TECHNOLOGIST J. A. White

DATE April 30, 1990

CUSTOMER ID: 000008

ICP

Fusion Dissolution

TEMPERATURE N/A

STARTING TIME 0800

ENDING TIME 1530

CHEMIST S. A. Jones

DESCRIPTION LAB ID DESCRIPTION LAB ID

1 Initial LMCS Check Std N/A 12 Duplicate Sample Comp 06 F0924

2 LMCS Digested Std F0575 13 Sample Comp 06 F0947

3 Reagent Blank F0583 14 Duplicate Sample Cump 06 F094U

4 Sample 89-076 F0576 15 Final LMCS Check Std N/A

5 Duplicate Sample 69-076 F0577 16

6 Spike Sample 89-076 F0576 17

7 LMCS Digested Std F0579 18

8 LMCS Check Std N/A 19

9 Sample Comp 14 F1001 20

10 Duplicate Sample Comp 14 F1002 21

11 Sample Comp 06 F0923 22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.

& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD .

LMCS Check Std 78C11K/1.0 mL 83B83A/1.0 mL 77C11J/1.0 mL 1.0 mL

Digested Std 78C11K/.0 mL 83B83A/5.0 mL 77C11J/5.0 mL 50.0 mL

Spike 78C11K/5.0 mL 82B38G/6.0 mL 77C11J/5.0 mL

Spike conc F0576/0.4986 g 
50.0 ml-

SST-102 Rev. I 10/2/90 Interim
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ICP Results

Date Analyzed:
Procedure:
Analyst:

Digestion
Procedure:

RAW DATA SUMMARY

April 30,1990
LA-505-151/A-0
J. A. White

Acid Digestion
LA-505-159/A-0

Acid Digested LMCS Standard

Reagent Blank

Core 8 Composite

Duplicate of Core 8 Composite
Spike of 89-076

Acid Digested LMCS Standard

Instrument
Starting

LMCS
Standard

Acid
Digest.

LMCS
Standard

92.02%
87.00%
99.86%
93.10%
87.90%
94.31%
93.20%
93.70%
143.70%
50.50%
87.60%
95.40%
92.60%
92.70%
128.30%
89.66%

96.71%
88.00%
108.40%
97.50%
89.88%
87.60%

50.50%
94.20%
96.46%
74.68%
3.00%
88.26%
30.04%
91.20%
97.68%
96.30%
95.42%
76.60%
83.48%
87.41%
98.20%
91.90%
69.72%
-13.59%
86.90%
95.20%

88.94%

Reagent

BLANK

ppm

0.33
0.02 LT
-0.02 LT
0.01
0.00 LI
0.03 LT

0.06
0.00 LT
0.78

-0.08 LT
0.01
0.00 LT
0.01 LT
0.00 LT
0.58

-0.01 LT
0.03 LT
-0.01 LT
0.17
0.03
0.01
0.00 LT
-0.06 LT
0.00 LT
0.10
-0.09 LT
-0.12 LT
-0.02 LT
0.82
-0.01 LT
0.35
0.00
0.14

-0.01 LT
-0.11 LT
-0.08 LT
0.02 LT
0.09
0.01 LT
-0.89 LT
-0.01 LT
0.08
-0.01 LT

Wet
Weight
Sample

ug/g

307798
-2019 LT
-429 LT
-112 LT

-19 LT
-2451 LT

164
-77 LT

2519
-4512 LT

-170 LT
-242 LT
-280 LT

-81 LT
354

-368 LT
-1272 LT

-216 LT
647
46

-73 LT
-166 LT

-3368 LT
2104
-385 LT

0
-4951 LT
-1245 LT
4064
-381 LT
2940
29

-200 LT
-808 LT

-5676 LT
-3404 LT

-218 LT
-188 LT
-387 LT

-32297 LT
-213 LT
65

-500 LT

Wet
Weight
Sample

Duplicate

ug/g

310987
-702 LT
-123 LT

-30 LT
-11 LT

-1562 LT
439
-41 LT

4046
-1516 LT

-50 LT
69 LT

-76 LT
-25 LT
632

-103 LT
-86 LT
-75 LT
496
74

-22 LT
-88 LT

-1538 LT
3034

149 LT
0

-1643 LT
-135 LT

21979
-162 LT
7153

-5 LT
231 LT

-358 LT
-2830 LT
-1345 LT

-75 L T
-80 LT

-147 LT
-11835 LT

-184 LT
143

-179 LT

LT: Less Than

NC: Not Calibrated

NOT CALC: Not Calculated

# Instrument Standards Outside Control Limits

92

Spike
Recovery

NOT CALC.
-243.70%
114.58%
103.93%
101.02%

-117.00%
76.57%
98.39%

170.51%
-1338.00%

232.52%
7.30%

114.10%
101.78%

NOT CALC.
98.06%

112.52%
99.66%
421.22%
211.90%
226.51%
94.24%

-977.80%
101.41%
13.07%

-733.60%
-1619.00%

128.63%
102.49%
-87.60%

NOT CALC.
146.91%
150.68%
-36.62%
-210.80%
-112.51%
100.18%
103.53%
13.28%

-1080.64%
31.20%

134.21%

117.87%

F0575
F0583
F0947
F0948
F0578
F0579

LMCS
ACID

Digestion

96.56%
67.00%

104.44%
92.70%
90.60%

101.54%
92.60%
91.10%

144.90%
0.80%

85.80%
86.60%
90.60%
94.90%

126.30%
91.90%

103.09%
86.20%

107.20%
97.00%
94.80%
91.18%
18.90%
90.70%

105.20%
44.60%
43.80%
95.04%
30.36%
96.10%
85.92%
96.00%

101.22%
80.42%
91.10%
94.77%
94.72%
94.68%
73.20%
35.91%
90.90%
93.90%
92.02%

Aluminum
Antimony
Arsenic
Barium

Beryllium
Bismuth
Boron
Cadmi um

Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum

Lead

Lithium
Magnesium
Manganese
Mercury
Molybdenum

Neodymium
Nickel
Phosphorou
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum

Thallium
Thor i wi

Tin
Titanium
Tungsten

Uranium
Vanadium
Zinc
Zirconium

100.70%
103.07%
114.94% #
99.30%
95.99%

106.23%
100.71%
98.69%

102.21%
92.37%
90.41%
94.24%

100.63%
98.16%

103.46%
94.17%

105.09%
98.13%

102.45%
100.16%
105.34%
96.36%
85.78% #
97.87%

112.63% #
98.37%
95.61%

105.26%
90.12%

102.71%
98.55%

100.99%
106.15%
96.79%

101.95%
102.75%
100.68%
99.79%
83.80% #

102.10%
95.92%

100.16%
98.91%

Closing
LMCS

Standard

99.27%
99.07%

113.03% #
97.17%
94.22%
107.22%
98.05%
96.89%
99.95%
90.43%
88.92% #
99.92%
98.31%
96.39%

100.84%
93.39%
108.06%
95.95%
99.84%
98.30%

104.63%
94.24%
87.30% #
96.04%
114.97% #
98.37%
99.90%
103.89%
87.78% #
102.54%
96.79%

98.64%
105.85%
95.64%
101.34%
102.26%
98.67%
96.79%
81.87% #
107.36%
94.94%
98.31%

96.18%



ICP Results RAW DATA SUMMARY

Date Analyzed:
Procedure:

Analyst:
Digestion

Procedure:

Instrument
Starting

LMCS
Standar

Alumininum
Antimony
Arsenic
Barium
Berytl I iu
B ismuth
Boron
Cadmi um
Calcium
Cer i Lin

Chromunim
Cobalt
Copper

Europi um
Iron
Lanthanum
Lead
Li thi um
Magnesium
Manganese
Mercury
Molybdenum
Neodymi um
Nickel
Phosphorous
Potass i um

Sab.1 i um
SLLenium
Silicon
Silver

Thal Lium
Thor i Ln
Tin
Titanium
Tungsten

Urani um
Vanadium

Zinc
Zi rconi Lin

100.70
103.07
114.94
99.30
95.99

106.23
100.71
98.69

102.21
92.37
90.41
94.24

100.63
98.16

103.46
94.1
105.0
98.1

102.4
100.1
105.3
96.3
85.7
97.8

112.6
98.3
95.6

105.2
90.1

102.7
98.5

100.
106.
96.

101.
102.
100.
99.
83.

102.
95.

100.
98.

April 30,1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0

Acid
Digest.

LMCS
Standard

% 92.02%
F. 87.00%

% # 99.86%

% 93.10%

% 87.90%

% 94.31%

% 193.20%
%93.70%
% 143.70%

% 50.50%

% 87.60%

% 95.40%

x 92.60%

% 92.70%

% 128.30%
89.66%
96.71%

3% 88.00%

5% 108.40%

6% 97.50%

4% 89.88%

6% 87.60%

8% # 50.50%

7% 94.20%

3% # 96.46%

7% 74.68%
1% 3.00%

6% 88.26%

2% 30.04%

1% 91.20%

5% 97.68%

99% 96.30%

15% 95.42%

79% 76.60%

95% 83.48%

75% 87.41%

68% 98.20%

79% 91.90%

80% # 69.72%

10%
92% 86.90%

16% 95.20%
91% 88.94%

Acid Digested LMCS Standard
Reagent Blank

Core 8 Composite

Duplicate of Core 8 Composite
Spike of 89-076

Acid Digested LMCS Standard

Reagent
BLANK

Ppm

0.33
0.02 LT
-0.02 LT

0.01
0.00 LT
0.03 LT
0.06

0.00 LT
0.78

-0.08 LT
0.01
0.00 LT
0.01 LT
0.00 LT
0.58

-0.01 LT
0.03 LT
-0.01 LT
0.17
0.03
0.01

0.00 LT
-0.06 LT

0.00 LT
0.10

-0.09 LT
-0.12 LT

-0.02 LT
0.82

-0.01 LT
0.35

0.00
0.14

-0.01 LI
-0.11 LT
-0.08 LT
0.02 LT
0.09
0.01 LI

-0.89 LT
-0.01 LT
0.08

-0.01 LT

LT: Less Than

NC: Not Calib

NOT CALC: Not

Wet
Weight
Sample

ug/g

307798
-2019 LT

-429 LT
-112 LT

-19 LT
-2451 LT

164

-77 LT
2519

-4512 LT
-170 LT
-242 LT
-280 LT

-81 LT
354

-368 LT
-1272 LT

-216 LT
647
46

-73 LT
-166 LI

-3368 LT
2104
-385 LT

0
-4951 LT
-1245 LT
4064
-381 LT
2940

29
-200 LT
-808 I

-5676 LT
-3404 LT

-218 LT
-188 LT
-387 LI

-32297 LT
-213 LT
65

-500 LT

rated
Calculated

Wet
Weight
Sample

Duplicate

ug/g

310987
-702 LT
-123 LT
-30 LT
-11 LT

-1562 LT
439

-41 LT
4046

-1516 LT
-50 LT
69 LT
-76 LT

-25 LT
632

-103 LT
-86 LT
-75 LT
496

74
-22 LI

-88 LT
-1538 LT
3034
149 LT
0

-1643 LT
-135 LT
21979

-162 LT
7153

-5 LT
231 LT
-358 LT
-2830 LT
-1345 LI

-75 LT
-80 LT
-147 LI

-11835 LT
-184 LT

143
-179 LI

Spike
Recovery

F0575
F0583
F0947
F0948
F0578
F0579

LMCS
ACID

Digestion

NOT CALC. 96.56%
67.00%
104.44%

9.00% 92.70%
90.60%

NOT CALC. 101.54%
9.34% 92.60%

8.31% 91.10%
17.05% 144.90%

-133.80% 0.80%

23.25% 85.80%

0.73% 86.60%
7.33% 90.60%

94.90%

NOT CALC. 126.30%

39.26% 91.90%

56.37* 103.09%
1.97%/ 86.20%

42.12% 107.20%

21.19% 97.00%
94.80%

43.03% 91.18%

-97.78% 18.90%

11.29% 90.70%

6.53% 105.20%

-183.40% 44.60%
43.80%
95.04%

53.57% 30.36%

-8.76% 96.10%

NOT CALC. 85.92%
14.69% 

9" - .

IU I.-1 x
-18.40% 80.42%

91.10%
94.77%

45.14% 94.72%

49.15% 94.68%
73.20%
35.91%
90.90%

13.42% 93.90%

42.85% 92.02%

# Instrument Standards outside Control Limits

93

Closing
LMCS

Standard

99.27%
99.07%

113.03% #
97.17%
94.22%
107.22%
98.05%
96.89%
99.95%

90.43%
88.92% #
99 .92%
98 .31%

96.39%
100.84%
93.39%

108.06%
95.95%

99.84%
98.30%

104.63%
94.24%
87.30% #
96.04%

114.97% #
98.37%
99.90%
103.89%
87.78% #

162.54x
96.79%

95.64%
101.34%
102.26%
98.67%

96.79%
81.87% #

107.36%
94.94%
98.31%
96.18%



ICP Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

RAW DATA

April 30,1990
LA-505-151/A-0
J. A. White
Acid Digestion
LA-505-159/A-0

Starting
LMCS Standard

Inst rument
Standard

ppm

Recovery

Acid Digested LMCS Standard
Reagent Blank

Core 8 Composite

Duplicate of Core 8 Composite
Spike of 89-076

Acid Digested LMCS Standard

LMCS
Acid

Digestion
Standard

ppm

Acid
Digestion
Standard
Recovery

x

SST-1 SST-2 SST-3

50.35 100.70%
103.07%

57.47 114.94% #
99.30%

9.60 95.99%
106.23%
100.71%
98.69%

102.21%
92.37%
90.41%
94.24%

100.63%
98.16%

103.46%
94.17%

105.09%
98.13%

102.45%
100.16%

26.34 105.34%

48.18 96.36%
85.78% #
97.87%

56.32 112.63% #
98.37%
95.61%

52.63 105.26%

45.06 90.12%
102.71%
98.55%

100.99%
53.08 106.15%

48.40 96.79%

50.98 101.95%
102.75%
100.68%

49.90 99.79%

20.95 83.80% #
102.10%

9.59 95.92%
100.16%

49.46 98.91%

1.00

Page 1 of 4

F0575
F0583
F0947
F0948
F0578
F0579

Reagent
Blank

ppm

Digestion
Weight
Volume
Sample

Dilution
Three

ppm

10.31

9.93

10.07
9.87

10.22
9.24
9.04
9.42

10.06

10.35

9.81
10.25
10.02

8.58
9.79

24.59

53.22

9.82

47.18
52.65

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmi um

Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum

Lead

Lithium
Magnesium
Manganese

Mercury
Molybdenum

Neodymium
Nickel
Phosphorous

Potassium
Samarium

Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum

Thallium
Thorium
Tin

Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

94

9.56

10.27

4.60
0.87
4.99
0.93
0.88
4.73
0.93
0.94
1.44
0.51
0.88
0.95
0.93
0.93
1.28
4.49
4.85
0.88
1.08
0.98
2.25
4.38
0.51
0.94
4.82
1.87
0.03 LT
4.41
1.50
0.91
2.44
0.96
4.77
3.83
4.17
4.38
4.91
4.60
1.74

-0.68 LT
0.87
0.95
4.45

10.00

92.02%
87.00%
99.86%
93.10%
87.90%
94.31%
93.20%
93.70%

143.70%
50.50%
87.60%
95.40%
92.60%
92.70%

128.30%
89.66%
96.71%
88.00%
108.40%
97.50%
89.88%
87.60%
50.50%
94.20%
96.46%
74.68%

3.00%
88.26%
30.04%
91.20%
97.68%
96.30%
95.42%
76.60%
83.48%
87.41%
98.20%
91.90%
69.72%

86.90%
95.20%
88.94%

0.33
0.02 LT

-0.02 LT
0.01
0.00 LT
0.03 LT
0.06
0.00 LT
0.78

-0.08 LT
0.01
0.00 LT
0.01 LT
0.00 LT
0.58

-0.01 LT
0.03 LT

-0.01 LT
0.17
0.03
0.01
0.00 LT

-0.06 LT
0.00 LT
0.10

-0.09 LT
-0.12 LT
-0.02 LT
0.82

-0.01 LT
0.35
0.00
0.14

-0.01 LT
-0.11 LT
-0.08 LT
0.02 LT
0.09
0.01 LT

-0.89 LT
-0.01 LT
0.08

-0.01 LT

24.64
10.10

50.34

10.02

1.00

51.48

51.15

1.00 1.00 1.00



ICP Results RAW DATA
Page 2 of 4

0.00271 g/mL
0.6787 g
250.00 mL
Sample Sample

Dilution Dilution
Two

ppm

835.61
-31.58

-8.27
-1.79
-0.28

-39.20
1.96

-1.14
6.84

-70.80
-2.59
-3.28
-4.56
-1.30
0.25

-5.07
-19.22
-3.37

1.76
-0.18
-1.69
-3.01

-51.02
2.65

-8.63
NA

-79.48
-29.54
31.00
-5.73
0.12

-0.58
-5.07

-11.68
-101.10
-52.85
-3.90
-2.83
-8.70

-509.00
-4.35
-0.34
-8.02

One

ppm

828.64
-5.48 LT
-1.16 LT
-0.30 LT
-0.05 LT
-6.66 LT
0.44

-0.21 LT
6.14

-12.25 LT
-0.46 LT
-0.66 LT
-0.76 LT
-0.22 LT
0.96

-1.00 LT
-3.45 LT
-0.59 LT

1.05
0.13

-0.20 LT
-0.45 LT
-9.14 LT
5.71

-1.04 LT
NA

-13.44 LT
-3.38 LT
11.03
-1.03 LT
7.98
0.08

-0.54 LT
-2.19 LT

-15.41 LT
-9.24 LT
-0.59 LT
-0.51 LT
-1.05 LT

-87.68 LT
-0.58 LT
0.18

-1.36 LT

101.00 21.00

Digestion
Weight
Volume
Sample

Duplicate
Dilution

Three

ppm

0.00212 g/mL
0.5304 g
250.00 mL
Sample

Duplicate Du

Dilution D
Two

ppm

659.79
-10.74
-1.80
0.05
-0.04

-10.17
5.13

-0.26
8.58

-1.03
-0.34

1.05
-0.21
-0.01
1.74
0.18

-6.12
-0.07

1.05
0.10
0.31

-1.28
-4.33
5.83
1.20

NA
-0.89
-6.96
46.63
-0.50
43.44
0.02
0.24

-1.55
5.18

-3.43
-0.80
-0.41
-2.32

-21.05
0.22
0.08

-0.25

Sample
plicate
ilution

One

ppm

662.02
-1.49 LT
-0.26 LT
-0.06 LT
-0.02 LT
-3.31 LT
0.93

-0.09 LT
8.27

-3.22 LT
-0.11 LT
0.15 LT

-0.16 LT
-0.05 LT
1.34

-0.22 LT
-0.18 LT
-0.16 LT
2.01
0.16

-0.05 LT
-0.19 LT
-3.26 LT
6.44
0.32 LT

NA
-3.49 LT
-0.29 LT
12.47
-0.34 LT
15.18
-0.01 LT
0.49 LT

-0.76 LT
-6.01 LT
-2.85 LT
-0.16 LT
-0.17 LT
-0.31 LT

-25.11 LT
-0.39 LT
0.30

-0.38 LT

1.00 101.00 21.00

Digestion
Weight
Volume

Spike of
Sample

Dilution
Three

ppm

0.00997 g/mL
0.4986 g
50.00 mL

Spike of Spike of

Sample Sample

Dilution Dilution
Two One

ppm ppm

546.54
0.00
5.39
1.27
0.97

178.87
4.16
0.92
5.57
2.31

14.15
1.29
1.61
0.99

262.92
4.98

15.73
0.82
5.54

39.70
10.25
4.44

-2.80
1.50

38.10
1.64
0.89
9.76
4.95
0.12

923.60
4.99

18.84
0.30

12.16
4.46
5.29
4.92
0.61

41.18
0.50
3.23
5.80

533.49
-2.44 LT
4.36
0.90
0.96

171.48
0.93
0.83
5.16

-13.38 LT
13.27
0.07 LT
0.73
0.73

258.11
3.93
8.27
0.20
2.41

39.05
2.93
4.30

-9.78 LT
1.13

34.07
-18.34 LT
-16.19 LT

6.47
5.36

-0.88 LT
911.02

4.85
16.44
-1.83 LT

-10.54 LT
-5.64 LT
4.51
4.58
0.33 LT

-54.14 LT
0.31 LT
2.89
4.28

1.00 101.00 21.00

Aluminum
Antimony
Arsenic
Barium
Beryl I ium
Bismuth
Boron
Cadii um
Ca Ic i um
Cer i um

Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous

Potassium
Samar ium
Selenium

Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum

Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor

95



ICP Results RAW DATA
Page 3 of 4

Spike Standard

Recovery LMCS
Acid

Digestion

%p1pm1

Ending
LMCS

Standard

Standard
Recovery

SST-1 SST-2 SST-3

9.91

9.72

53.72

9.64

46.79
54.14

Aluminum
Antimony

Arsenic
Barium
Beryltium
Bismuth

Boron
Cadmi um
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron

Lanthanum
Lead

Lithium

Magnesium
Manganese
Mercury
Mo ybdenum
Neodymium
Nickel
Phosphorous

Potassium
Samarium
SetI eni um
Silicon
Silver
Sodium
Strontium
SuLfur

t a um

Thallium
Thorium
Tin
Ti tani um
Tungsten
Uranium
Vanadium
Zinc
Zirconium

NOT CALC.

9.00%

NOT CALC.
9.34%
8.31%

17.05%
-133.80%
23.25%
0.73%

7.33%

NOT CALC.
39.26%
56.37%
1.97%

42.12%

21.19%

43.03%
-97.78%
11.29%

6.53%
-183.40%

53.57%

-8.76%
NOT CALC.

14.69%

-18.40%

45.14%
49.15%

13.42%
42.85%

4.83
0.67
5.22
0.93
0.91
5.09
0.93
0.91
1.45
0.01
0.86
0.87
0.91
0.95
1.26
4.60
5.17
0.86
1.07
0.97
2.37
4.56
0.19
0.91
5.26
1.12
0.44

4.75
1.52
0.96
2.15
0.96
5.06
4.02
4.56
4.75
4.74
4.73
1 .83
1.80
0.91
0.94
4.60

10.00 1.00

49.63 99.27%
99.07%

56.52 113.03% #
97.17%

9.42 94.22%
107.22%
98.05%
96.89%
99.95%
90.43%
88.92% #
99.92%
98.31%
96.39%

100.84%
93.39%

108.06%
95.95%
99.84%
98.30%

26.16 104.63%

47.12 94.24%
87.30% #
96.04%

57.48 114.97% #
98.37%
99.90%

51.95 103.89%

43.89 87.78% #
102.54%
96.79%
98.64%

52.93 105.85%
47.82 95.64%

50.67 101.34%
102.26%
98.67%

48.39 96.79%

20.47 81.87% #
107.36%

9.49 94.94%
98.31%

48.09 96.18%

1.00

Acid
Digestion
Standard
Recovery

1.00

Spike Spike
Standard Standard

LMCS ID
Book

ppm #
added 82B38G

78C11K
77C11J

10.00

10.00

10.00
10.00
10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00
10.00

10.00
10.00
10.00
10.00

9.95

10.00
10.00

10.00
9.98

96.56%
67.00%

104.44%
92.70%
90.60%

101.54%
92.60%
91.10%

144.90%
0.80%

85.80%
86.60%
90.60%
94.90%

126.30%
91.90%

103.09%
86.20%

107.20%
97.00%
94.80%
91.18%
18.90%
90.70%

105.20%
44.60%
43.80%
95.04%
30.36%
96.10%
85.92%
96.00%

101.22%
80.42%
91.10%
94.77%
94.72%
94.68%
73.20%
35.91%
90.90%
93.90%
92.02%

9.81
9.69

10.00
9.04
8.89
9.99
9.83

10.08

9.60
9.98
9.83

8.73
9.60

24.59

24.20
9.86

51.23

53.79

9.99

10.25

Dilution
Factor

96

49.34

9.83

1.00



ICP Results RAW DATA
Page 4 of 4

ACID ACID

DIGESTION DIGEST.

LMCS LMCS LMCS LMCS

Standards Standard STANDARD

Values IDs VALUES IDs

Book Book

ppm # ppm #

SST-1 SST-2 SST-3 78C11K in 78C11K

83183A Sample 83B83A

77C11J 77C11J

Aluminum 50.00 50.00

Antimony 10.00 10.00

Arsenic 50.00 50.00

Barium 10.00 10.00

Beryl Liun 10.00 10.00

Bismuth 50.10 50.10

Boron 10.00 10.00

Cadmium 10.00 10.00

Calcium 10.00 10.00

Cerium 10.00 10.00

Chromiun 10.00 10.00

Cobalt 10.00 10.00

Copper 10.00 10.00

Europi un 10.00 10.00

Iron 10.00 10.00

Lanthanum 50.10 50.10

Lead 50.10 50.10

Lithium 10.00 10.00

Magnesium 10.00 10.00

Manganese 10.00 10.00

Mercury 25.00 25.00

Molybdenum 50.00 50.00

Neodymium 10.00 10.00

Nickel 10.00 10.00

Phosphorous 50.00 50.00

Potassium 25.00 25.00

Samarium 10.00 10.00

Selenium 50.00 50.00

Silicon 50.00 50.00

Silver 10.00 10.00

Sodium 25.00 25.00

Strontium 10.00 10.00

Sulfur 50.00 50.00

Tantalum 50.00 50.00

ThalLium 50.00 50.00

Thorium 50.10 50.10

Tin 50.00 50.00

Titanium 50.00 50.00

Tungsten 25.00 25.00

Uranium 50.10 50.10

Vanadium 10.00 10.00

Zinc 10.00 10.00

Zirconium 50.00 50.00

Dilution 1.00

Factor

97



ICP Calibration Report

Procedure:
Instrument:
Technologist:
Date:

LA-505-151
WB39939
J.A. White
April 30, 1990

Revision: A-0

Calibration Standards for ICP Program 'SST"

Standard Element Standard

Aluminum
Arsenic
Beryllium
Boron
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Mercury
Neodymium
Phosphorous
Samarium
Silicon
Sodium
Sulfur
Thallium
Tin
Tungsten
Vanadium
Zirconium

SST-3
SST-4
SST-2
SST-3
SST-2
SST-2
SST-2
SST-2
SST-4
SST-2
SST-3
SST-5
SST-3
SST-5
SST-3
SST-1
SST-3
SST-4
SST-4
SST-3
SST-2
SST-3

Antimony
Barium
Bismuth
Cadmium
Cerium
Cobalt
Europium
Lanthanum
Lithium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Strontium
Tantalum
Thorium
Titanium
Uranium
Zinc

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.

SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.

Individual element solutions as follows:

Li LiCO3 10,000 ppm in 5% HNO 3 Lot# 14394A

K KNO3 10,000 ppm in 5% HN03 Lot# 14379A

Na NaCO3 10,000 ppm in 5% HNO 3 Lot# 14400A

200 mL of standard made by combining 25 mL HC1/HNO3 mixed acid, 1

mL each single element standards, and water.

98

Element

SST-4
SST-2
SST-4
SST-2
SST-5
SST-2
SST-5
SST-5
SST-1
SST-2
SST-3
SST-2
SST-1
SST-4
SST-2
SST-2
SST-3
SST-4
SST-3
SST-4
SST-2



SST-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,

Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm

Lot# 0-119A
SM-20 V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm

Lot# 0-119B
50 mL of each mixed standard are added to a 250 mL volumetric flask

and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.

Individual element solutions as follows:

Al Al 10,000 ppm in 10% HCl Lot# 9-053A

B H3 BO3 10,000 ppm in 1% NH 40H Lot# 9-335A
Hg Hg 10,000 ppm in 5% HNO Lot# 8-656S
Mo Mo 10,000 ppm in 5% HCY Lot# 9-159T

P P 10,000 ppm in 5% HNO3 Lot# 9-160A
Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ

S (NH,) 2 S0 4 in H20 Lot# 9-231M
Ta TaC 5 10,000 ppm in 5% HCl/tr HF Lot# 9-335M

Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE

W W 10,000 ppm in 5% HF/tr HNO 3 Lot# 8-685L

Zr ZrCl 20 10,100 ppm in 5% HCl Lot# 9-078G

50 mL of each mixed standard are added to a 250 mL volumetric flask

and diluted to volume with 1 M HN033.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,

NH 03103. Mixed element standard as follows:

SM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100

ppm Lot# 0-119D
Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,

NH 03103. Mixed element standard as follows:

SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,

Yb, & Lu 100 ppm Lot# 7-165F

50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to

volume with 1 M HNO3.

99



ICP Calibration - April 30, 1990

c.nmp Ie rame
Pr a q r zJ mme

N1ME M

AL
Sn
A S
PA

E H

1 V

S0
CU
CA
C r
CR
CO
C U
E U

7E
LA

L I
MG
MN
HG
MO
ND
NI
'
K

SE
IS
AG 1
NA
SR

TA
TL
TH
S N
T'!
w
U
VI
z O
ZR

SST0
SST

V INT

2.20
0.53
1..55
4.02
0. 94
6.10
b .52
3.43
0.51
5.67
1.58
0.26
3.20
4.28
1 .83
0.37
0.32
3.96
0.49
1.01

*.82
2.81
5. 68
5.34
1.67
3.20
5.17
2. 40
3.82

16.70
5.60

3.81
0.92
4.57
5.03
1.14
1.97
4.21
2.10
5.37

4.69
4.95

30-Apr-90 10:18:35

R S 11

1.1.4
0.78
1.03
0.97
2.32
0.72
1.17
0.84
1.71
1.02
1.26
0. 22
0.99
1.17
0.60
1.10
0.73
0.95
0.91
1.12
0.85
0.71
1.14
0.50
0.91
0.53
1.03
0.87
0.16
0.91
1 .23
0.83
1.48
1.16
0.87
1.07
1.05
0.77
1.53
1.09
0.93
0.65
0.85

100

11



ICP Calibration - April 30, 1990

SSTl
SST

MV INT

553.61
16.56
7t.89

SST2
:SST

MV INT

437.78
571.45
555.48

88 .05
114.65

6.01
133.33
174.15
639.16
415.50
259.77
621 .48
272.57
236.32
844.10

30-Apr-90 10:22:40

pSD

0.25
0.20
0.21

30-Apr-90 10:24:28

RSD

0.60
0.61
0.56
0.58
1 .8J
1.37
0.58
0.59
0.41
0.44
0.49
0.46
0.56
1.15
0.47

Sample name
Pro'v1ra mifiie

NAME

A L
B
HG
MO
P
Si .

TI
w
ZR

SST3
SST

MV INT

26.28
783.88

1144.05
456.95
77.75

103.25
49.36

202.46
662.47
104.41
243.32

Sample rame
Programme

NAME

SB
AS

PB :
SE
TL

30-Apr-90 10:27:02

RSD

0.55
0.71
0.43
0.66
0.56
0.59
0.80
0.63
0.57
0.63
0.51

SST4
ST

MV INT

10.88
175.33
155.55

8.02
75.98

30-Apr-90 10:29:04

RSD

1.02
0.66
0.56
0.63
0. 55
Or3

1a pi npae
Pr -,r amm niA

NAME

LI
K
NA

Sample name
Prormm

NAME

BA

CD
CA
C R

Cu
E r

MG
MN
NI
AU
SF'
Vi
ZN

101

.9 .003



ICP Calibration - April 30, 1990

Sample name SST4
Pro3ramaie SST

NAME MV INT

SE 10.89 1
AS 17t.33 0
EcI 155.55 0
PP 8.02 0
sE 75.98 0
T. 59.00 0
TH 20.76 0
SN 383.46 0
U 16.25 0

Sample name SST5
Proramme : SST

NAME MV INT

CE 21.38
EU 670.06
LA 8.07
ND 27.77
SM 18.02

30-Apr-90 10:29:04

R SD

.02

.66

.56
.63
.55
.32
.50
.71
.47

30-Apr-90 10:31:36

RSD

.28
).58
).35
0.15
0.28

Pr9ramme name : SST

Curve Min Int Max Int

CRV1 2.0910 27.594

Naie Number Int.
(X)

SSTO 0 2.2010
SS T3 0 26.280

Programme name : SST

Curve Min Int Max Int

CRV1 0.5076 11.421

Name Number Int.
(X)

STO 0 0.5343
SST4 0 10.877

Channel name : AL Polynomial type : CC

Curve Coefficients
CO Cl C2

-0.457031E+01 0.207647E+01

Conc True Calc Cone % Error Curve
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRVI
50.000 50.000 50.000 -0.000 -0.000 CR01

Channel name : SB1 Polynomial type : CC

Curve Coefficien s
CO CI C2

-0.516647E+01 0.966900E+01

Conc True Calr Cone % Error Curve
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000 CRV1
100.00 100.00 100.00 0.0000 0.0000 CkV1

C3
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Pro3r3mime nam : SST Channel narme AS Polynomial type : CC

Curve

CIRV1

Name

SSTO
SST4

Min Int

1.4763

Number

0
0

Ma Int

184.10

Int.
(X)

1.5540
175 .33

Proaramme name : SST

Curve Min Int Max Int

CRN1

N a me

SSTO
S T2

3.8152

Number

0
0

459.67

Int.
(X)

4.0160
439 .7R

CO

-0.894243E+00

Cone True
(0) (Y)

0.0000 0.0000
100.00 100.00

Channel name

CO

-0.18516PE+00

Cone True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficiint-
C. C2

0.575446E+00

Cale Cortc % Error Curve
Cone Error

0.0000 0.0000 CRV1
100.00 0.0000 0.0000 CRVI

BA Polynomial type : CC

Curve Coefficients
Ci C2

0.461076E-01

Cale Cone % Error Curv,
Corte Error

-0,.000 -0.000 CRV1
20.000 0.0000 0.0000 CkV1

e

Programme name

Cirve Min Int

CRV1 0.8955

Name Number

SSTO 0
S ST 2 0

SST

Max Int

600.02

Int.
(X)

0.9427
i71 .45

Channel. name : BEl Polynomial type -. CC

Curve Coeffic-int's
CO Cl C2

-0.3304&6E-01 0.350565E-01

Cone True Cale Cone Error Curve
(Y) (Y) Cone Error

0.0000 0.0000 -0.000 --0.000 CRVY
20.000 20.000 20.000 0.0000 0.0000 CRV

Programme name : SST

Curve Min Int Ma IntL

CRV 5.8694 163.33

Name Number Int.

Channel name

CO

-0.413622E+01

Cone True

BI Polynomial type : CC

Curve Coeffici.ents
Cl C2

0.669471E+00

Cale Cone Error Curv

C3j

C3

C 3
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p.JI a . ypr . UI.

Curve Min Int Max Int

CRY1

Naie

bSTO
SS T4

5.8694

0 umber

0
0

163.33

It.
(X )

6.1783
155.55

Prwgrawmme name : SST

Curve Mir: Int Max Int

CRV1 5.2460 823.07

NaIe Number Int.
(X)

SST0 0 5.5230
ST3 0 783.f8

CO

-0.413622E+01

Conc True
(Y) (Y)

0.0000 0.0000
100.00 100.00

Channel nam:

CO

-0.35478 E+00

ConC True
(Y) (Y)

0.0000 0.0000
50.000 50.000

Curve Coef fi ci ents
Cl C2

).669471E+00

Calc Conc % Er
Conc Error

0.0000 0.0000
100.00 0.0000 0.00

C1

ror Curve

CRVL
00 CRVL

B Polyromnal type : CC

Curve Coefficients
C L C2

0.642382E-01

Calc Conc X Error Curv
Corc Error

0.0000 0.0000 CRV1
50.000 -0.000 -0.000 CRV1

Proramme Snam :ST

Curve Min Int Max Int

CRV1 3.2547 583.25

NamIe Number Int.
(X)

SST0 0 3.4260
SST2 0 555.48

Programme name SST

Curve Min Int Ma;, Int

CR0I 0.4804 617.45

Name Number Init.
(X)

Ch-innel name : CD

C
CO

-0.124118E+00 0.3G

Cone True Cal
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : CA

CO

-0.172130E-01 0.3

Cone True Ca
(Y) (Y) Co

Polynomial type I CC

urve Coefficient-
C1 C2

2283E-01

Lc Conc % Error Cury
Ie Error

0000 0.0000 CRV1
.000 -0.000 -0.000 CRV1

Polynomial type : CC

Curve Coefficients
Cl C2

40402E-01

lc Conc X Error Curve
ne Error

I qSTA n n '1. 91 fl nrinaI A
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Prograromme name : SST Channel name : CA Polynomial type : CC

CO

-0.172130E-0l

Cone True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
C1 C2

0.340402E-01

Cale Conc % Error Curve
Carle Error

0.0000 0.0000 CRVl
20.000 0.0000 0.0000 CRVI

Prog3rammie name SET

Curve Min Int Max Irit

CRV1 5.3859 22.449

Name Number Int.
(X)

sSTO 0 5.6693
SST'i 0 21.380

Programme niame : SST

Curve Min Int Max Int

CRVl 1.4988 120.39

Name Number Int.
(X)

SST0 0 1.5777
SST2 0 114.65

Programme name : SST

Curve Mir, Int Max Int

CRV1 0.2454 6.3147

Name Number Int.

ChArinel name : CE

CO

-0.721718C+01 0.1

Cone True C.ai1
(Y) (Y) Car

0.0000 0.0000 0.
20.000 20.000 20

Channel name : CR

CO

-0.279042E+00 0.1

Corte True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel name : CO

CO

-0.8976G6E+00 0.3

Cone True Ca
f ) tY f-

Polynomial type : CC

Curve Coefficients
CI C2

27302E+01

lc Cone X Error Curv
ic Error

0000 0.0000 CRVI
.000 0.0000 0.0000 CRV1

Polyroianl :4 type : CC

Curve Coefficients
CI C2

76870E+00

le Corte % Error Curv
ntc Error

0000 0.0000 CRV1
.000 0.0000 0.0000 CRVY

Polynomial type : CC

Curve Coefficients
Cl C2

47484E+01

Ic Cone Z Error Curv
Ic roc X rrorCurv

CI r ve

CRV1

Name

SSTO0
SST2

Min Int

0.4804

Number

0
0

Max Int

617.45

Int .
(X)

0.5057
588.05

C23

C3

0
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Programme name : SST Channel name : CO Polynomial typo : CC

CO

-0.897666E+00

Conc True
(Y) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
C1 C2

0.347484E+01

Calc Conc 7 Error Curve
Conc Error

0.0000 0.0000 CRVi
20.000 0.0000 0.0000 CRVI

Proornmmnae nam: 7ST

Curve Min Int Max Int

CRV 3.0391 140.00

Na -i Number In t.
(X)

SITQ 0 3.1990
SST2 0 133.33

Programme name SST

Curve Mir, Int Max Int

CRV1. 4.0651 703.57

N a me Number Int.

SSTO 0 4.2790
SST5 0 670.06

Programme name : SST

C urvF Min Int Max Int

CRV1 1.7425 102.86

Name Number Int.
(X)

Channel name : CU

C8
CO

-0.491645E+00 0.15

CL1n1c True Cal
(Y) (Y) Con

0.0000 0.0000 -0.
20.000 20.000 20.

Channel iame : EU

C
CO

-0.128540E+00 0.30

Cone True Ca I
(Y) (Y) Cor

0.0000 0.0000 -0.
20.000 20.000 20.

Channel name : EE

CO

-0.212907E+00 0.1

Conc True Ca
(Y) (Y) Co

Polynomial type : CC

jrve Copfficients
CU C 2

3687E+00

c Conc 7 Error Curv
" Error

000 -0.000 CRV1
000 0.0000 0.0000 CRVI

Polynomial type CC

urve Coefficients
Cl C2

0397E -01

c Cone % Error Curv
c Error

.000 -0.000 CRV1

.000 0.0000 0.0000 CRV1

C3

C3

e

Polynomial type : CC

Curve Coefficients
C1 C2

16068E+00

Ic Con X Error Curv
rc Error

C 1.u rve

C RVi

Name

SSTO
SST2

Min Int

0.2454

Number

0
0

Max Irt

6.3147

Int.
(X)

0.2583
6.0140

C3

C3
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Programme name : SST Channel narme : FE Palynonial type : CC

CO

-0.2121907E+00

Corc True
(I) (Y)

0.0000 0.0000
20.000 20.000

Curve Coefficients
C1 C2

0.1 16069E+00

Cal c Cone 7 Err Cr Curve
Conc Error

-0.000 -0.000 CRV1
20.000 0.0000 0.0000 CRV1

Programme name ST

Curve Min Int Max Int

CrFv1 0.3490 8.4735

Name Nun, er Int.
(X)

S1O 0 0.3673
SITS 0 8.0700

Prgcr-imme name SST

Curve Min Int Max Int

CRv1 0.3018 8.4242

Name Number Int.
(X)

SSTO 0 0.3177
SST4 0 8.0230

Programme name : SST

Curve Min Int Ma-uix Int

CRV1 3.7642 581.29

Name Number Irt.

Channel name : LA

CO

-0.953732E+00 0.25

Cone True Ca
(Y) (Y) Col

0.0000 0.0000 0.
20.000 20.000 20

Channul. name : PB

CO

-0.412269E+01 0.1

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 -0
100.00 100.00 10

Channel rame

CO

-0.360442E+00

Core True

Polynomial type : CC

Curve Coefficientsi
Cl C2

f9650E+01

le Cone X Error Curv
nc Error

0000 0.0000 CRV1
.000 0.0000 0.0000 CRVI

Polynomial type : CC

Curve Coefficiont,
Cl C2

29780E+02

1c Cone X Error Curv
ne Error

.000 -0.000 CRV1
0.00 0.0000 0.0000 CRV1

C3

e

C3

e

LI Polynomial type : CC

Curve Coefficient,
Cl C2

0.909672E-01

C-alC Conc % Error Curve

Curve

C3V1

Name

SST0
SST2

Min Int

1.742;,

Nu m be r

0
0

Max Int

182.86

Int.
(X)

1.8343
174. 15

C3

C:
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('r i -gram1 iikI n ame :ssr (hanrnvl nme : LI Polynomial type : CC

CO

-0.360442E+00

Cone True
( Y ) (Y)

0.0000 0.0000
50.000 50.000

Curve Coefficients
CLI C2

0.909672E-O

CalC Conc % Error Curve
Cone Error

-0.000 -0.000 CR!V1
50.000 0.0000 0.0000 CRYA

Programme name : SST

Curve Min Int Max Int

CRV1

N a me

SST0
S ST 2

0.4699

Nlu mber

0
0

Programme n-ame

Curvo Min Int

CR1 0.9614

Name NLumber

SST0 0
SST2 0

671.12

Int.
(X)

0.4947
639.16

SST

Max Int

436.28

Int.
(X)

1.0120
415.'0

Charnel name :MG

CO

-0.154907E-01 0.3

Core Irue C -
(Y) (Y ) Co

0.0000 0.0000 0.
20.000 20.000 20

Channel. name : MN

CO

-0.488312E-01 0.4

Conc True Ca
(Y) (Y) Co

0.0000 0.0000 0.
20.000 20.000 20

Polynomial type : CC

Curve Cofficients
Cl C2

13154E-01

le Corc Y Error Curv
rc Error

0000 0.0000 C RV I
.000 -0.000 -0.000 CRVI

Polylouikal type : CC

Curve Coefficients
Ci (2

132522E-01

lc Core 7. Error Curv
nc Error

0000 0.0000 CRv1
.000 -0.000 -0.000 CRV1

Pro3r-ilmme name

Curve Min Int

CRVi 5.5284

Name Number

SST

Max Int

1201.3

Int.
(Y)

Channel name

CO

-0.251631E+00

Cone True
(VY (VY)

HG Polynomial type : CC

Curve Coefficients
Cl C2

0.439 278E-01

Calc Core % Error Curv
'r .nr____e

C ri rve

CRV I

Name

E; TO
S ST 1

Min Int

3.7642

Nu m ber

0
0

Max Int

581.29

Init.
(X)

3.9623
553.61

C3

C"I

e

C3
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Prog3ranmme nanm: SST

Cur ve Min Int Max Int

CRY1

Name

SSTO
SST "

b.5284

Number

0
0

Progr inme name

Curve Mir, Int

CRV1 2.6654

Name Number

SSTO 0
SST3 0

1201.3

Int.
(X)

5.8193
1144.1

SST

M a Int

479.79

I n t.
(X)

2 . 0057
456.95

Channel n Oe HG

CoCCIO

-0.255631E+00 0.4'

Cone True C a
(Y) (Y) Cor

0.0000 0.0000 0.
50.000 5'j.000 50

Channel name : MO

U 0

-0.308898E+00 0.1

CUIU Trup Ca
(Y) (Y) Co

0.0000 0.0000 -0
50.000 50.000 90

Polynomial type : CC

urve Coefficients
Cl C2

39278E-01

Lc Coric % Error
IC Error

0000 0.0000
.000 0.0000 0.0000

C3

Cur ve

C P1V
CR i

P rlyncimial type . CC

Curve Coefficients
Cl C2

10098E+00

1c Cone Error Curv
nc Error

.000 -0.000 CRV1

.000 0.0000 0.0000 CRV1

Programme name : SST

Curve Min Int Mla- Int

CRV1 5.3925 29.157

Nam e Nimber Int.
(X)

SSTO 0 5.6763
STs 0 27.769

Progr.aimme name : SST

Curve Min Int Max Int

CRV1 5.0746 272.76

Name Number Int.

Charnel name : ND

CO

-0.513873E401 0.9

Con True Ca:
(Y) (Y) Col

0.0000 0.0000 0.
20.000 20.000 20

Channel name : NI

CO

-0.419898E+00 0.7

Conc Irue Ca

Polynomial t.ype : CC

Curve CoefficierntL
Cl C22

05291C+00

1c Cone Error Curv
nc Error

0000 0.0000 CR01
.000 -0.000 -0.000 CRV1

Polynomial type : CC:

Curve Coefficients
Cl C2

96081E-01

ic Corc X Error Curv

C A

C 3

e
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Proqramme riame : SST Channel name : NI Polynomial type : C'

CO

-0.419898E+-00

Corte Trutje
(Y) (Y)

0.0000 0.0000
20.000 20.000

CurvL- Coefficients
C] C2

0.786021E-01

Cale Crsc % Error Curvc
Curie Error

0.0000 0.0000 CRV
20.000 -0.000 -0.000 CRV1

Proyramme nane: SST

Cur 've Min Int Max Int

CRV1 1.5887 81.641

Name Number Int.
(X)

GSTO ( 1.6723
SST3 10 77.753

Programme riame SST

Cur ve Min Inst Max Int

CRY1 3.0375 17.383

Name Number Int.
(X)

SST0 0 3.1973
SST1 0 16.555

Programme name : SST

Curve Min Int Max Inst

CR V1 4.9071 18.919

Name Number int.

Channel name P

C
CO

-0.109905E+01 0.65

Curse True Cal
(Y) (Y) Cor

0.0000 0.0000 -0.
50.000 50.000 50.

Chasnnel name

C
CO

-0.119679E+02 0.37

Carsc True Cal
(Y) (Y) Cor

0.0000 0.0000 -0.
50.000 50.000 50

Channel name : SM

CO

-0.803797E+01 0.1

Cone True Ca
(VS £ V\ Cr-

Polynomial type : CC

urve Coeffici rits
Cl C2

7194E+00

c Conc % Error Curv
c Error

000 -0.000 CRV1
000 0.0000 0.0000 CPVI

C3

c

Polynomial type : CC

urve Coefficienta
C1 C2

4308E+01

* Cone X Error Curv
nC Error

.000 -0.000 CRV1

.000 0.0000 0.0000 CRV1

Polynomial type : CC

Curvu Coefficienty
Cl C2

55614E+01

I l. Core 7 Error Curv

Curve

CRVI

N a9nse

s ISG
S6T2

Min Int

5.0746

Number

0
0

Max Int

272.76

Int.
(X)

5.3417
259.77
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Programpime name : SST Charinnel rnime : SM Pulynomial type : CC

CO0

-0.803797E+01

Co.c 7rue

0.)000 0.0000
20.000 20.000

Curve Coeff cient'
Ci C2

O.155614E+01

C( It- Core Err or Curvv
Corc Er ri

0.0000 G.0'90 CR

20.000 -- 0.000 -0.00a CRVi

Proqramme narie : SST

Curve Min Int Max Int

CRVI 2.3535 79.783

Naate Numwber Int.
(X)

SSlO 0 2.4773
SSI4 0 75.984

Proramnime name : SST

Curve Min Int Max Int

CRv 3.G727 100.41

Name Number Irt.

9ST0 0 3.9660
SST3 0 103.25

Programme name : SST

Ch anne). name : SE

CI
Co

-0.337022E+01 0.13

Cone True Cal
(Y) (Y) Con

0.0000 0.0000 -0.
100.00 100.00 100

Charnel rahe : SI

C
CO

-0.194506E+01 0.50

Cone True Ca1
(Y) (Y) Con

0.0000 0.0000 0.0
50.000 50.000 50

Channel name : AG

Polynomial type : CC

urve Coefficients
1 C2

6042E+01

C Cotc % Error Curv
re Error

000 -0.000 CRV.
.00 0.0000 0.0000 CRVI

e

Polynomial typu : CC

urve Coefficients
C1 C2

3119E+00

lc Cone Error Curv
nc Error

1000 0.0000 CRV1
.000 0.0000 0.0000 CHV1

Polynomial type : CC

Curve Min Int Max Int
C0

Curve Coefficients
C 1 C2

15.864 652.56

Number Int.

-0.552230E+00 0.330697E-01

Cole True Calc Cone % Erior Curve

C urv V v

CRv I

N :m r:

S0 
S T5

Min Irnt

4.9071

N u il L. c

0
0

Max Int

1 R.99 C

Int.

-. 1653
18.018

C '

0

CRV1

N'I L

C3
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Pro3ramme name : SST

Curve Min Int Max Int

CRV1 15..24 652.56

N-j i e Nuiber Tnt.
(X)

SSTO 0 1G. 699

Channel name

CO

-O .'T2230E+0O

Cone True
(Y) (Y)

0.0000 0.000

A rG Polynomial type : CC

Curve Coefficients
C) I2

0.330697E-01

Calc Conc 7. Er . n Curv
Colic E r rIii r

0 0.0000 0.0000 CRV'I.

S T2 0 621.40 20.000 20.000 20.000 -0.000

Programme name : SST

Curve Min- Int Mam Int

CRV1 5.3184 79.60 

Name Number Int.
(X)

ST0 0 5.5983
S3T1 0 75.893

Programme name : SST

Curve Min Int Max Int

CRV1 3.6160 816.45

Name Number Int.
(X)

STO 0 3.8063
SET2 0 777.57

- 0.000 CRV1

Channel name : NA Polynomial type

Curve Coefficients
Co Cl C2

-0.39203E+01 0.711288E+00

Conic True Calc Conr X Error
(Y) (Y) Cone Error

0.0000 0.0000 0.0000 0.0000
50.000 50.000 50.000 0.0000 0.0000

C 3

Q

: CC

C3

Curve

CRV1
CRVI

Channel name : SP Polynomial type : CC

Curve Coeff icient,
CO Cl C2

-0.983251E-01 0.258477E-01

Cone True Calc Conc X Error Curve
(Y) (Y) Conic Error

0.0000 0.0000 0.0000 0.0000 CRV1

20.000 20.000 20.000 -0.000 -0.000 CRv1

C3

Programme name : SST

Curve Min Int Max Int

CRV1 0.869G 51.824

Name Number Int.
f %v

CharinPI name

CO

-o .944798E+00

Conc True

S Polynomial type : CC

Curve Coefficientn
C1 C2

0.103219E+01

Ca1c Conc % Error Curv

112
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Pro3ramme name : SST Channel name : S Polynomial type : CC

CO

-0.944798E+00

Corc True
(Y) (Y)

0.0000 0.0000
50.000 50.000

Curve Coefficiertti
Cl C2

0.103219E+01

Calc Corc % Error Curve
Cone Error

0.0000 0.0000 CRV
50.000 0.0000 0.0000 CRyV

Programme name SST

Curve Min Int Ma.x Int

CR~l 4.3377 212.58

Name Number Int.
(X)

SSTO 0 4.5660
SST3 0 202.4 

Programm-e rame SST

Curve Min Int Max Int

CRV1 4.7769 61.950

Name Number Int.
(X)

SST0 0 5.0283
SST4 0 59.000

Programme name

Curve Min Int

CRVI 1.0789

Naie Number

SST

Max Irt

21.796

Int .

Channel name : TA

C
CO

-0.115365E+01 0.25

Corc True Cal
(Y) ( Y) Can

0.0000 0.0000 0.0
0.0o000 50.000 50.

Chanel name : TL

CO

-0.93166RE+01 0.1f

Conc True Ca
(Y) (Y) Cai

0.0000 0.0000 --0
100.00 100.00 10

Channel name : TH

CO

-0.578772E+01 0.tj

Cornc True fP-

Polynomial type : CC

urve Coefficients
Cl C2

2660 E+00

c Cortc % Error Curv
c Error

000 0.0000 CRVI
.000 0.0000 0.0000 CRVa

2 Polynomial type : CC

Curve Coefficients
CI C2

c5284E+01

Lr Conc X Error Curv
n( Error

.000 -0.000 CRYl
0.00 0.0000 0.0000 CRV1

C3

P

e

Polynomial type : CC

Curve Coefficient
Cl C2

)c9632E+01

Core"I f' r

Curve

CRV1

Name

SST I
SST3

Min Int

0.8696

Number

0
0

Max Int

51.824

Int.
(X)

0.9153
49. 3b6G

C3

C3
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ICP Calibration - April 30, 1990
Programme narle : SST Channel name : TH Polynomial type : CC

CO

-0.578772E+01

Conc True
(Y) (Y)

0.0000 0.0000
100.00 100.00

Curve Coeffirient
C1 C2

0.509632E+01

Calc Conc % Error Curve
ronr Error

-0.000 -0.000 LRVI
100.00 0.0000 0.0000 CR1k

Programme name :SOT

Curve Min Irt Mix IrnL

CRVI 1.B750 402.G4

Name Number Int.
(X)

SSTO 0 1.9737
SST4 0 381.4> 

Pruqramme name SST

Curve Mir, Iot Max Inot

CRV1 4.0011 695.59

Name Number Int.
(X)

SSTO 0 4.2117
SS13 0 662.47

Programme name : SST

Curve Mir, Irt Max Tot

CRVI 1.0906 109.63

Name Number Int.
(X)

Channel name : SN

CO

--0.517357E+00 0.2

Conc True Ca
(Y) (Y) C

0.0000 0.0000 -0
100.00 100.00 10

Channel name : TI

CO

-0.3199I0P.+00 0.7

Cone True Ca
(Y) (Y) Co

0.0000 0.0000 0.
50.000 50.000 50

Channel namie : W

CO

-0.102401E+Ol 0.4

Cone True Ca
(Y) (Y) Co

Polyro- ial type : CC

Curve Coefficient-
CI C2

62130C+00

Lc Colc 7 Error Curv
eC Error

.000 -0.000 CRV1
0.00 0.0000 0.0000 CRV1

Polyr7nmial type : CC

Curve Coefficients
CI C2

595SIE-01

lc Cone X Errur Curv
nc Crror

0000 0.0000 CRIVl
.000 0.0000 0.0000 CRVI

Polynomial type : CC

Curve Coefficients
CI C2

88708E+00

ale Cone Z Error Curv
wnc Error

C 3

0

C3

e

Curve

CRVI

N a me

SSTO
SLT 4

Min Int

1.0789

Number

0
0

Max Irot

21.796

Irt.
(X)

1.1357
20.7'C

C3

C3
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ICP Calibration - April 30,

Programme name : SST

Curve Mirn Int Max Int

CRIV1 1.9906 109.63 -

Name Number Irit. C
(X)

GST0 0 2.0953 0
SST3 0 104.41 S

Proqranime r-ame SST

Curve Min Int Ma;; Int

CRV 5.1025 17.057

NaIe Number Int.
(X)

SSTO 0 5.3710
SST4 0 16.245

Programmne name SST

Curve Min tnt M.Ax Int

CRUv1 4.8390 248.14

Name Number Int.
(X)

CTO 0 5.0937
SST2 0 236.32

rorme name ' SST

Cirve Min Int Max Int

CUV1 4.4599 886 31

Nim e Number Int
Iv I

1990

Channel niaftie : W

Cu
CO C

0.102401E+01 0.488

on r True Ca1c
Y) (Y) Conc

.0000 0.0000 0.00
0.000 b0.000 50.0

Channel. ramc : U

C'
Co

-0.493920E102 0.919

Corc True Cal
( Y) ( Y ) Cor

0.0000 0.0000 0.0
100.00 100.00 100

Chairne1 namric V

c. 0

-0.440576E+00 0.86

Core True Cal
(Y) (Y) Cor

0.0000 0.0000 0.0
20.000 20.000 20.

Channel name : N

PulynoiriA-l type : CC

rve Cofficienti
1 C2

708E+00

Colic X Error Curv
T r or

00 0.0000 CRV1
00 -0.000 -0.000 CRQ).

Pulyno; ieal type : CC

uive Ceffi cient-
C1 C

9625E+01

c Conc X Error Curv
Q Error

000 0.0000 CR01
.00 -0.000 -0.000 CRV1

Polynriial type C

urve Coefficient'
C1 C2

4950E-01

c Conc X Error Curv
c Error

000 0.0000 CRV)
.000 -0.000 -0.000 CRVY

C3

e

C:)

e

Q

Polynomial type : CC

Curve Coefficients
00Cl C2 C3-

-0 .11 -1 i57E+00 23264C-0l

Canc True Calc Conc X Error Curve
IY Y) Pn

115

-I



CalibratiUn - El I

PT rogramme name : SST

Curve Min Int M Ir int

Channel rcme : 2N

'00

Polyenomi-l b-l : CC

Curve Coefficien-t';

cC

Civl 4.4599 886 . 31 -0. I I -57E+00 .23264F.-01.

Nam e N umbe r Int . Ccru Tr tj c Cal Can I

(x) (Y) (Y) Cune .'ccnr

SSTO 0 4.6947 0.0000
S T 2 0 U44.10 20.000

Pr ogrramte nn Me : S;T1

Curve Min In
t M, Int

0.0000 0.0000 0.0000
20.000 20.000 0.0000

Chnnuru.El ramc : 28

7. Error Curve

0.0000 CRVI

Polynormial type : CC

Curve Coeffici.ents
Cl -2CID

CRV1 4.7060 255.49 -0.103907E+01 0.209757E+00

N am Number Int. Cone True Calc Cc

(X) (Y) (Y) Corc Error

05T10
1S3

o 4.9537 0.0000 0.0000
0 243.32 50.030 50.000

0.0000 , 0,000
50.000 0.0000

X EI'r-r ',u-rvo

CR.' 1.
0.00v0 CRVI

Sample name
Pro 3r.i mm"

NAME

HNO3
SST 30-Apr-90 10:43:33

MV INT CONCEN

Al 2.07 (--0.271 -28.40
Sb 0.52 -0.097 -47.226

As 1.46 (-0.055 -23.84

81 3.72 (-0.01:3 -24.03

be 0.89 (-0.002 -16.54
5.86 (-0.212 -30.47
u 5.21 (--0.020 -24.51

Cd 3.25 (-0.006 -16.00
Ca 0.49 -0.001 -27.50
Ca 5.28 (-0.493 -26.71
Cr 1.49 (-0.016 -32.16
Cc 0.26 -0.003 --416.33

Cu 2.98 (-0.033 -22.66
Eu3.97 (-0.009 -22.84

Fe 1.72 (-0.013 --39.64

L- 0.dG -0.030 -24.74

Pb 0.31 -0.007 -30.00

Li 3.70 (-0.024 -26.91

Mg 0.48 -0.001 -23.32
Mr 0.97 -0.002 -27.42
Hk 5.39 (-0.019 -26.88

M a 2.67 -0.015 -18.69

Nd 5.30 (-0.344 -2-.84
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ICP Analysis - April 30, 1990 Acid Blank

Sample ramE
Programme

NAME

Al
Sb
As

01

Cd

Cr
Ca
Cu
Eu

pl-
L i

fiq

Hc

Nd
Ni
p
K
S e

!i i
Ag
N;.
St,
S

Ta

Th
Sn

Ti

U

HM03
SST

Mv INT CONCEN

2.07
0.52
1 .46 .

3.72

5. 81
o .21
3.25
0.49

.. 28
1 .49
0.26
2.98

0.97

I .15

3 .01
4 .80

3.5.
5.49)
5.20

0.87

4.39

4.64
1.0 7
1.88B
3. 97

4.90

(-0.271
-0.097

(-0.055
(-0.013
(-0.302
(-0.212
(-0.020
(-0.006
-0.001

(-0. 413
(-0.01 
-0.003

(-0.03.
(-0.009
-0.013
-0.030
'-0. 015

(-0.024
-0.0014
-0.002

(-0.019
-0.015

(-0.344
(-0.1.94
(-0.081
(-0.7115
(-0.574
(-0. 029
(-0.170
(-0.040
(-0.284
(-0.*006
'-0.*047
(-0.080

(-0.71I
(-0.357
-0.025

(-0.018
-0.041

(-3.55631

30-Apr-90 10:43:33

RSD

-23.40
-47.26
-23.H4
-24.03
-16.54
-30.47

24.51
-16.00
-27.50
-26.71
-32.16

-416 .33
-2266

-. 1,2 . 13
-22. 84
-39.64
- 4. 74

30.00
-6.91

-23.3
-27.42
-26.88
- .69
-31 . 04

-14.02
-36,39

-20. 1
-24.72

-29.21
-17'.7.
-25.00
- 24.11

-48.24
-33.71
-18.53
-24.30
-Th.61

-22.57
-5!j. 36
--23.H5
-15.0 .

. 4 (0.0 5 .Z11 4. 56 ~.3.003 -40.02

Z r 4.68 (-0.057 -2!4. 52
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ICD A I ; -iil in iqqn L MCS Check Standard

li.Aple riane
Sample Tode I
6a.3iple code 11
pro,ramme

7/8C1 1<
SST1
DIkEC7
SET

NAME

Al
St.
As
?3 -
fe14.

i

C-1
Ca
C e
Cr
Co
Cu
E'a
Fe

Pb
Li

1i n

Mo
Nd
Ni

K
.Jg

Si
A
N
Sr

T1 :Ti

Th

v

Z r
Zr

MV INT :ONCEN

2.11 -0.104
1.59 10.220
1.60 0.020

221.15 10.011
0.9D -o.oo1
5.86 (-0.22

364.63 10.221
278.30 9.958
304.51 10.348

12.92 9.225
53.36 9.15 9
3.36 10.760

69.24 10.149
4.69 0.012

91.46 '10.402
0.3B 0.021
0.31 -0.087

112.63 9.885
331.14 10.354
211.08 10.136

5.49 (-0.014
2.76 -0.C005

15.22 8.697
131.03 9,880

1.57 (-0.065
9.81 24.754
4.62 (-0.655
5.11 3.577
3.50 (--0.106

15.05 (-0.054
40.43 24.775

392.78 10.183
1.19 0.281
4.21 (-0.069
4.74 (-0.531
1.00 -0.263

194.61 50. 48
3.89 (-Q.025
2.32 0.110
5.34 -0.242
4.65 (-0.038

427.59 10.076
4.62 (-0.070

30-Apr-90 10:1?:11

RSD'

-17 .70
1.14

30.88
0.74

-J. 08
25 . 19

C, .3 5?
0.3±
0.63
0.64
0.14
1.05
0.64
8.16
0 . 16
0.50

40.18
-45.00

0.72
0.55
0.3a

- 26.6
-35.28

0 .
0.45

-22 1 8
0.71

-7.29
0.29

-6.34
-'I. 22
0.72
o 7P

-9 .f0
-13.49
-13. 4]

0.48
-6.87
19.93

-161 .17
-3.84

0,.38
-10.76
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TPD Analysis - Anril 30 1990

S9rmple nam
S:Avple Cod
samplw Co.
Fr:3- rari n, e

NAME

Al
St.
A -

BaD e

Cd
Ca
Ce
Cr
Co
Cu
Eli
E
L
Pb
1. 1
t4.
Mr.
H I

N<
Ni
P
K

Se
Si
Ag
14a
Sr
S

Ti

ur

Z r

0 0 3E30A
Q 1 : ST2
it 2 DILECT

:3 SS T

HV THT C014CEN

4 ,3
0. 5 1
4.06
4.1 s
0.95

87.19
6.43
3.51
0.95
5.85

2.01
0.26
4.84

332.08
2.28

18.70
4.49
3.79
0.70

6.61
2.97
6,23
5.47
2.04
3.06

11.52
2.61
4.97

330.66
5. 35
3.93
1.09
5.08
B.35

11.36
2.21
4.89
2.00

11.17
7.62
5.31
S. 3L

5.-I63
0.506
1.904
0.O03
0.000

54.237
0.0580 .058
0.0033
0.015
0.231
0.076
0.022
0.252
9. 847

S0.052
)47.592
54.192
-0.017

0.006
0.009
0.035
0.007
0.497
0.010
0.241

-0.510
9.893
0.136
0.554

10.383
-0.177/
0.003
0.172
0.130
6,-149

52.117
0. 0,1
0.051

--0. 006
t2.250

0.218
0.015
0.091

LMCS Check Standard

3o-Apr-90 10:51:22

PSP

1.06
15.44
0.49

41.72
590.95

0.48
5.12
70.68

0.2
51.91

3 .89
r,. 74
2.62
0 .53
9.49
0.57
0. 77

-35.39
2.60

.0 .2S
13.5 6
65.51
13.09
70.09
I[ G . W-

--28.09
0.94

29.70
4.10
0.32

-3i. 6
43.12
11.68

2.59
1.65

0.51

7.84
-320.63

1.02
2 . 19
19 .77
1 .C2
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ICP Analysis - April 30, 1990 LMCS Check Standard

S*raplip r-m
5-imple code 1 :
Sam1C c nde 2
Progvtnamg-

NAME Mv INI

A] 26.63
Sb 0.66
A5 102.18

Da 4.35
Be 274.75
Bi 7.64
b 7.79
Cd 3.78
Ca 1.33
Ce 5.67
Cr 1.80
CE) 0.30
Cu 3.53
Ell 4.31
Fe2.
F 00.3,
Pb 0.33
Li 3.93
Mq 0.75
Mr. 1.35
H9c 610.23
ho 447.34
N.d 5.76
Ni 11.76
P 35.81
K 3.19
Sm 5.20
6e 41.77
bi L)4 . 75
As 27.70
Na 6.67
St 3.93
S 52.37
Ta 198.74
T3 32.54
Th 1.31
Sn 2.70
Ti 666.34
u 45.40
U 6.96
v 117.64
Zn 6.22
Zr 241.29

77C1J
SST3
t I iECx

CO NCEN

50. 724
1.100

57.907
0.015
9.t 99
0.'976
0. 145
0,013
0.028

-0.003
0.039
0.130
0.051
0.001

* 0.045
0.002
0.160

-0.003
0.000
0.017

26 ,t51
48 .942
0.070
0.505

)55.297
-0.021
0.049

53.457
45.)24
0.3 14
0.764
0.003

153.313
49. 059
50.980
0. 99
0.190

50.294
21.163
14. 60 1
9.734
0.036

49.53

30 -Apr -90

RSLI

0. 7t
4.00
0.6'S

14 .92

4.50
63.09
14.22
0.70

-3791.9

4.09
9.08

197 .69
6.28

449.97
29.23
-3 .58
1.41

. 97
1.04
0 .7

27.28
2.03
3.90

-617.67
223.45

0.70
0.05
0.96

33.90
1 .45
9.82
C. 55
6.24
1 .02
1.21
0.74
0.U4
0.45
3.11.
2.15

10:55 : 14
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ICP Analysis - April 30, 1990 Acid Blank

HNLA3
SsT

MV IHT CONCEN

Al
5')

As

14
cd
Ca
Ce
(r

C c
Cu
Eu
Fe 4
La
?b
Li
t13
H n

Ho
Nd
Ni
1'
K

Si
As

Sr
5
T a
r I

Ti

U

Zri
Zr

2.08
0.51
1 EFi

3.73
O.88
5.77

3.22
0.51

1 .48
0 .25
2. 99
3.98
1.72
0.35
0.31
3.69
0.48
0.96
6.14
2.61
9.22
4.90
1.52
3,01
4.80
3.33
3.49

15.49

3.58
0.87
4.2
4.66
1 .06
1 .67
3.97
1.96
4.99
4.77
4.43
4.69

30-Apr-90 12:34:17

(-0.259
-f.219

(-0.055
(-0.(013
(-0.002
(-0.271

-0 .01
(-0.007

0.000
(-0.501
(-0.017
-0.032

(-0.012
(-0.00J
(-0.014
-0.030
-0.134

(-0.024
-0.001

(-0.003
0.014

(-0.021
(-0.413
(-0.023
(-0.099
(-0.719
(-0.64
(-0.205
(-0.188
(-0.040
(-0.285
(--0.006
-0.043

(-0.077
(-0.685
(-0.382
(-0.028
(-0.018

(-3.544
(--0.029
(-0.006
(-0.055

RSJ

-12.25
-14.16

- I.3-14 .4

-!..80

-14.73
1374.72
-12.50
-20., 4
-30.71
-13.186
10.05

-23. 1
-20.83
-29.57
-11 .58
-16.08
-22.24
23.77

-11 .63
-14.22
-17.t9
-21.4 C
--16.96
-12.59

-6 *62

-1].63
-11.93
-11 .45
-1:3 .b
-15.11
-15.41
-1 ') . 60
-14.75
-20.06
-13.83
-23.43
-11.87
--10.50
-13.66
-13.26
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ICP Analysis - April 30, 1990 LMCS Check Standard

Sc3pmle name
SAmple code 1
SAmple c-pae Z
Programawig

NAME

Al

S

C 1Ba

C e

Cr
C"

E i
Pfs

Pb
Li
Mg

H9

Nd
Ni

Sm
Se

A<3
Ni
Sr

Tl h

Ti
w
u

Zn
Zr

78C1IK

D IRECT
c CT

MV INT CONCEN

2.21
1.50
1 .65

214.14
0.9.
6 .02

157.40
275-01
293.26

12.95
52.27
3.15

66.87
4-90

.98 .7r
0.38
0.31

108.86
320.92
205 .5

5.77
2.80

15.44
128.67

1.70
9.80
4.89
5.11
3.64

15.91
39.27

384.54
1.23
4.42
5.12
1.13

192.97
4.04
2.37
5.61
4.96

418.64
4.02

0.017
10. 141;
0.0 0
9.688

-0.000
-0.106
9.761
9 .39
9.965
9.274
6.967

10.065
9.785
0 .019

10.002
0.038

-0. 039
9.542

10.034
9.071
-0.002
-0.001

8.836
9.694
0.020

24.722
(-0.432

3.500
(-0.115
-0.026
24. 307
9.841
0. 3211

-0.036
0.163

-0.015
50.066
-0.013
0.136
2.176

-0.011
9.863

-0.028

30-Apr->90 12:37:55

RSD

4C1 .36
1 .5

45.-92
0.21

-170 .63
-66.10

0.21
0 .95
c.3!
1.40
0.7,
1 .91
0.04

16 .GA4

27 .2Y

0.06
0.15
0.41

-132.91
-i89 .75

2 .72

174.66
1.34

-41.18
3.66

-~ 4 .45
-43.05

0.32
0.20

12. 0 1
-8506
130.52

-800.86
1.01

-45.76
6.95

51 .46
-48. 65

0.56
-63.66
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ICP Analysis - April 30, 1990 LMCS Check Standard

Sample namG
S.Imple Cod* I
Sample 'odo 2
Prr a r.*i it e

NAME

Al
u b
Ae.
Ba

ie
3i

Cd
C a
C
Cr

Cu
E u
Fe
L -a
Pb
Li
Mg

H
M
Nd
Ni

Si

T a

TI
Th
Sri
Ti

V
un
vr

821138A
55'r2
D IREC]
SFT

MV INT CoNCEN

4.93
0.60
4.94
4.46
0.99

86.68
6.76
3.67
0.96
G .23
2.10
0.27
5.00

321 .80
2.38

1E .30
4.54

4.03
0.72
1.24
7.04
2.)6
6.55
5.72
2.

2.72
5.13

324.69
:.74
4.14
1.14
5.36
8.65

11.15
2.28
5.11
2.16

11.33
7.81
5.45
5.64

5.675
0.G32
i .47
0.020
0.002

53.895
0.080
0.009
0.015
0.715
0.093
0.031
0.277
9.5311
0.064

46.549
54. 733

0.006
0.007
0.011
0.054
0.017
0.793
0.030
0.:? 1 211
0.077

10.101
0.331
0.636

10. 18'S
0.098
0.009
0.232
0.202
6.710

51.055
0.081
0.068
0 . 033

54.754
0.235
0.018
0.145

3C-Apr-90 12:41:50

R311

1.44
13.20
0.?79

21.52
.62

4.01
11.70
0.59
9.44
4.29

27 . 96
.V70

0.01
b .'1
0.24
0. 7t

37.89
1 .59
2.33

10.1B
12.00

2.43
12.90
10.32
23 .a
0.72
8.45
2.3
C.31.

39.42
8.10
5.30
7.10
1.14
0.50
5.42
4.82

41.26
0.92
2.64
'5.02
4.96
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TCD A 1 c - A ril 3in0 1Q90
1~.~i L MCS Check Standard

Sampla niosme
S-A-plw 2de 1
tSa:rple cuda 2
Prograftlif.e

77 111
SST3
DI kRECT
5ST

MV TNT CONCENNAME

Al
Sb
As43 

t;
1 a
pe P
bi

Cd cCa

Cr
Co
Cu
Eu

Pb
L i
h3 -
Mn
H-3
Ma
Nd
Ni
P
K
S.

SI
(a

Se
S

TIT a
Ti
Sn
Ti
w.
U
v
Zn
Zr

26.17
0.67

100.42
4.58

264.74
7.97
6.72
3.94
1.32
G.01
1.96
0.?0
3.69
4.57
2.32
0.38
0.34
4.15
0.76
1 .39

600.C1
433.92

6.09
11.89
88.I6
3.34
j. 50

41.18
90.99
28.29
6.97
4.11

52.29
195.97
32.11

1.36
2.74

640 .5 lt
44.26
7.17

113.77
3.35

23 4. 08

49.767
1.286

56.D94
0 .026
9.248
1.130
0.077
0.019
0.028
0.437
0.050
0.146
0.075
0.009
0.057
0.033
0.2.64
0.017
0.008
0.010

26.391
47. 4G5
0.375
0.515

56. B39
0.523
0.528

52. G52
43.834
0.383
0.973
0.008

)53.028
48 .361
50.172

1.159
0.201

48.337
20.607
16.504
9.400
0.039

4B.061

30-Apr-90 12:45:40

3CS9

0.89
0.25
0.07
B.50

2 .76
3.70
&.82

0.76
1B.10
7.68
1.37
6.41
G6.70
5.01
20.89
14. 7
25.80
1.12
3.B3
0. 40
0.72
24 79
1.50
0.76

21 . 48
17.73
0.56
0.94
0.51
3.88

12.13
0.44
0.26
0.92
3.44
1.00
1.21
1.20
2.';2
1.24
2.82
1.00
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ICP Analysis - April 30, 1990 Acid Digested LMCS Check Standard

Sample numeb
Samiple code
Sample code
Sople code
Pr iranmpie

NAME M

Al
St.
A

C-1i

ca

Ce
(Zr
cu
Cu

Fe
L a
Pb
Li

Mi-.Met
H9
Mo k
Nd
Ni
F'
K
Sm
So.-
S I
AO
N-rn
Sr
S
Ta
T1 h
Sri
TI

un

Z n

1
2
3

SST1lY cS7
9GCST

89076
S9T

STINT CONCEN

2.24
0.62
1.49

24.20
0.89
5.91

20.03
29.26
42.60
6.07
6. 53
0.53
9.23
4.08

12.89
0.136
0.32

13.64
35.12
21.21
5.84
2.613
6.23

17.33
3 .7C
3.70
4. U4

5.34
15.65
9.03

41.06
1.02
4.32
4.70
1.08

20.70
4.9U
2.07
5.07
4.73

44,65
4. 72

0.083
0.070

-0.037
0 . 3:1 i

(-0.002
-0.180

0.932
0.337
1.436
0.505
0.876
0.954
0.926

'-0.006
1.283

-0.0.3
-0.017
0.680
1.084
0.975
0.001

-0.014
0.505
0.942
0.017
1.867

(--0.508
0.210
0.740

(-0 . 035
2.442
0.963
0.11 A

(-0.063
(--0.6 16
(-0.294

4.910
0.059

-6.014
(--2.737
(-0.032

0.952
-0.048

30-Apr--90 12:50:22

Rstl

82.50
8.41

-29.42

-22.69
-26. 651

0.72

25.S0
0 .95
1.31

- 39 .07
.L3

-46.63
-156.12

0.49
o.6.
0.64

480.14
-20.ov
23.67

1.17
:176.20

8.85

-28.1 F
32.17

-31.14
-48

0.71
20.81

-36. 43

-30.6

1.01

.3 1
I . .1:

-56.0'i
-34.10
-24.14

0.87
-30.10
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ICP Analysis - April 30, 1990 Acid Digested LMCS Check Standard

Sai.ple ram:
S.a11ple I-ode I :

Sample Code 2 :

Sample Code

Nl E M V IN T

Al 2.35
Sb 0.51
As 1.71
ba 3.65
Be 0.87
b 1 13.24
B 5.76
Cd 3.20

12.88
C t- 5.06
Cr 1.56
: 1-)0.25

Cu 3.03
E1u 35.13
F e 3.50
Lai 2.10
Pb 0.69
Li 3.52

M9 3.01
Mr. 1 .2
H 9 5.54
Mo 2.58
Nd 5.06
N i 4 .95
p 1 .59
K 2.89
Sm 5.18
Se 2.28
S 4.54
A g3 44.28
N .) 5.43
Sr 3.61
S 0.95
Ta 4.13
71 4.79
Th 2.00
Sr 1.91
!i 4.91
W 1.91
U 5.30
v 4.87
Zr 5.13
Zr 4.56

0'13 1

0. 251
0.079

(-0.0 17
(-0.002

4.725
0.015

(-0.0013
0.421

(-0.781
-0.003
-0.037
-0. 018

Q .927
0.194
4.492
4.645

(--0.040
0.079
0.013

-0.012
(-0.02z5
(-0. 962
(-0.031
(-0. 055
(-1.138

0.030
(-0.262

0.2330
0.'1.2

-0.117
(-0.005

0.036
(-0.111
-0.443

4.379
--0.016
0.053

(-0.088
-0.681
-0.019
0.010

(-.0.82

30-6pr-90 12154:41

12. 210

E, 94
-11.89

-9 . 59
0.32

12.35
-19 .53

1.05
-11 .02

-134-60
-19.t2
-31.44

125
1.10
9.71

-9.09
c..68
6.*10

-11.33
-4.27
-8.6

-30.3'2
-10 .76
214.39
--10.54

". 14

-19.06
18.37

-13. 68
-39.26

0.12
-39.51

3.31
-7 .6

-72.57
-28.17

9.45
-11.772
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ICP Analysis - April 30, 1990 Acid Digested LMCS Check Standard

6niple [ame
S-Irople code

ziample code
jimplo coie

NAMr m

Al
Sb
As

1a 5
Ue
Bi

Cd

Cr
CO
Cu
Eu
ice
L a
l t

Li
M3
Hi.
Mo
Nd
Ni
P
K

Se
N .

N-a
SI'
S

Ti
T I

U
V
Zr.
Zri

I
:3
3

V575

IIISS7111GE ST
89(76
SET

V INT CONC N

4.42
0.53

10.23
3.97

26.02
6.17
6.08
3.38

12.37
5.40
1.62
0.26
3.12
4.05
3.04
0.36
0.31
3.76
2.86
1.29

56.96
42.58
5.33
5 .73
9.01
3.07
4.90
5.72
6.85

16.7H3
6.03
~3.80
5.54

19.73
7.28
1.10
2.05

64.70
5.66
z .22

15.14
5.30

26.15

4.601
-0.003
4.393
0.002
0.879

-0.007
0.036

-0.002
0.404

-0.348
0.000

-0.000
-0.012

C-0.007
0.140

-0.*030
-0.061

(-0.019
0.074
0.013
2.247
4.360

(-0.266
0.031
4.623

-0. 4S9
(-0.410

4.413
1.502
0.003
0.307

-0. 00D
4.771
3.830
4.174

-0.187
0.019
4.595
1 .74 1

-1.358
0 .8L 9
0.014
4.447

30-Apr-90 12:58:32

RSLI

0.46
-2163.4

0.91
-112.71

0.58
-688.01

4.64
-103.64

0.7C)
-34.31

20.81
h.AA A AA
-40.72
-24.472. 4 4

-27 .55
--74.23

-".98
0.31
2.01
0.16
0.91.

-21).73
40.75
3.32

-24.12
--24.87

0.35
6.46

:2o0.7 1
14.01

-9u.03
0. OU

41.32
4.39

-29.50
23.76

1.64
1.1.34

-42.3P
0.89

1'2.49
1 -29
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ICP Analysis - April 30, 1990 Reagent Blank

sample name
S,%ri.ple Code
Snimle code
Sample code
Frogr rnme

NAME h

Al
Sb
At

Ba

Cd
CI
C,

Cr.
CDiCu

Fe
L a
Pb
Li
M19

M1-19
Hq
ho
Nd
Ni

K
Sir
Se
Si

N a
Sr
S
Ta
T I
Th
Sn
Ti
w

Zn
Zr

1
2
:3

F503
H L A N X
II I k E CT
89 076
SSy

v INT CONCEN

2.36
0.54
1.52
4.22
0.95

S.23
6.44
3.45

22.54
5.61
1 .&
0.26
3.27
4.21
6.79
0.36
0.32
3.90
.77

1.52
6.03
2.79

5 .37
1.62
3. 17
.5.09
2.46
.5.40

16.42
6.028
3.97
1.05
4.52

4.97
1.12
2.04
5.3/
2.11
5.27
5.03
9.14
4.90

0.332
0. 019

-0.018
0.009
0 . 000
0.031
0.059
0.001
0.784

-0.0 ?6
0.013
0.003
0.011

-0.002
0.575

-0.013
0.030

-0. 005
0.165
0.025
0.009

-0.002
-0. Oss
0.002
0.095

-0.086
-0.117
-0. 019
0.622

-0.009
0.345
0.004
0.144

-0.011
-0.112
-0.078

0.017
0.08B
0.005

-0.886
-0.005
0.082

-0.010

3c--Apv-90 13,03:01

PslI

7.23
202.00

7.76
214.93

71 -3

4.47
4G.89
0.07

-41)01
4.90

152.7
12 .3W

1.3')
-23.09
42.86

-2':. 47
0.40
1.26

3 C). 2]1.
- ( . 78
-72.86
i 03.621

1-7.'/2
-59.03
-30.15

-100.62
'.18

-26.78
5.26
7 .62
4.4'

-135.73
--48 .95
22.12
1.47

165 .B
-21.47
-5;.1 10

1.24
-35.41
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ICP Analysis - April 30, 1990 Segment 89-076

4otplo name
ample cod? 1

Mple Code 2
-ample code 3
ro r i me

9.
S

SS
P

N.

A

A

c
c
c

F
C
13

C
C
C
CE

F

1.
F
1

1'

5AMPLE
100-10
89076
SST

AME MV INT

1 4.96
b 0.53

L 118
3.90

9 0.91
9.20
6.02
3.31

e 1.75
9 5.44

r 32.31
o 0.26

3.10
4.08

27.56
0.36

t. 0.32
i1 3.79

0.96
Ira 9.54

H'j 6.96
0 2.71

Nd1 5.39
M i 5.113
F 2.30
K 3.07
SM 4.93
Se 2.44
Si 3.80
Ag -316.03
Na 19.88
Sr 5.10
S 1.04
TA 4.39
TI 4.81
Th 1.09
Srn 1.94
Ti 4.09

2.04
U 5.17
v 4.86
Zn 5.56
2r 4.79

Dilution factor :

CONCEN

5.739
-0.090
-U.042
-0.005
-0.001
2.022
0.032

-0.004
0.042

-0 . 297
0.129

-0.010
-0.015
-0.006
2.986

-0.016
0.04*3

-0.015
0.015
0.411
0.050

-0.011
(-0.264
-0.009
0,410

-0.495
-0. 359
-0.057
-0.03
-0.022
10. 161
0.039
0.125

-0.046
-0.409
-0.229
-0.009
-0.009
-0.027
-1.848
-0.020
0.021

-0.035

101.000

30-Apr--90 13:07:39

DILCOP %,r

579.61 2.7;

-Q . I - 4..J
-('.100 -4b.36
20el.2 2 4 .69

"i. 133 23.315
-0.4315 -i7. 1

4.277 L .'
-30.04 -47.3r,
13.070 4. '1
- I. Ob3 .- l7 . 0 (
-1.490 -4 9.?1
-0. i96 -25.44
301.56 .37
-1.573 -34.69

4.369 79.37
-1.565 33.07

1.469 2.35
4".550 1.04
5.070 10.19

-',.119 -23.65
(-26.64 -32.70
-0.068 -7T2.3%)
41 .397 1 C 2.
-50.03 -34.03
--36.25 -3a.79
-5.771 -116.89
-3.252 -168.17
-2. 22 --45.4b
1026.3 1.87
3.89 4.40

12.5a0 10.lip
- 4.619 -51.46
-41.29 -54.79
-23.16 -31.53
-0.900 -70.61
-0.933 -48.83
-2.682 -58.43
-186.7 -45.92
-2.047 -39.4u
2.086 8.19

-3.517 -40.69
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CP A l is - A ril 3n 1990 Segment 89-076

Samrple n-me
Sample code 1
Sample code 2
5ample Code 3
Programme

MV [NT CONCEN 3r(4AME

Al
Sb

1' i

Cd
Ca
C o
Cr
Co
Cu
Eu
Fe
La
Pb
Li

Hq
M 0
Nd
Ni
p

15.1.)
0 .51
1.43
3.86
0.89

20.25
5.66
3.20
5.9C
5.03
5.07
0.25
3.06
3 .7u

119.65
0.35
0.33
3.50
4.B7

39.92
6.14
2.61
5.05
5.42
4.46

V1.72RO
-0.322

(-0.072
-0.007
-0.002
4.418
0. 009

(-0.008
0.187

(-0.817
0.617

-0.042
-0,021

(-0.015
13.674

(-0.052
0.138

(-0.042
0-137
1.00
0,014

(-0.022
(-0.571

0. 006
1.846

30-Apr- : :

n&2.37
-'1.*670

(-1.531

-0.154
(--0.04C)

97.77
0.186

C -0.L69
".919

(-17. 15
12.953
--0. 876
- 0 . 4 5 ' ,

(-0.316
287.16

(-1.091
2.907

(-0.884
2.875

39.489
0.295

(--0.452
(-11.8

0.127
30.776

0.65
-26.96

-13.17
-30.53

-- 2 .97

-2 "1 .2 '

149,71

-24.60

0.67
-11.31

90.51)6 .7 r
3'.92
10.39

o-41

11 9.39
- 5. 3
-4.16

6.79

K 2.88 (-1.184 (--24.87 -9.6
Sm 4.55 (-0.96?. -20,2O -10-26

Se 2.4B 0.002 0.030 10GG1.69
Si 3.9 0.012 0.257 47.C;

Aq 15.31 (-O.04 (AG -13.6O

Na 72.14 47.333 994.00 0.74

Sr 11.03 0.187 3.921 0.73

5 1.49 0.595 12.493 4.43

-a 4.0 (-0.118 (--2.471 -II .1148

T1 4.5C (-0.970 (-20.38 -9.80

II 1.02 (-0.603 (-12.66 -11.87

Sn 1.87 (-0.026 (-0.547 -8.80

Ii 4.03 -0.014 --0.289 -20.35

w 1.95 (-0.069 (*1444 -11.1.i

U 4.97 (-3.676 (-77.25 -1G.GA

v 4.66 (-0.037 (-0.779 -6.08

Zn .58 0.093 1.945 1-:8

Zr 4.55 (-0.085 (-1.788 -10.97

Dilution factor : 21.0000
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TD A 1 C - Aril 3n 1990
''-F

Dluplicate Secgment 89-076"0nJa ys-- p ,907

Sample naie : F
SanApl code 1 : 1
Sa9ple code 2 : I
S.')mpIe C d0. 3 0
Pra9ramme : S

NAME MV INT

Al 4.31
Sb 0.52
As r.1.47

B u 0.91
b 1 8.59
I 6.00
Ci 3.29
Ca 1.63
C 0 5.114
Cr 2.27
Cu Q.25
Cu 3.08
Eli 4.0
Fe 26.32

: -* 0.36
Pb 0.31
Li 3.75
M9 0.97
r. 9.03

H3 6.60
no 2.63
Wd 5.34
Ni 5.27
P -. 23

3.04
4. 09

Se 2.41
s i 3.71
Ag 15.76
N-a 18.23
Sr 5.12
S 0.99
Ta 4.33
TI 4.RO
Th 1.00
Sri 1.09
Ii 4.02
w 2.01
u 5.12
v 4.90
Zr 5.41
Zr 4.00

5?7
UPSAM
00-10
9076
ST

CONCEN

4.379
-0.106

e-0.040
-0.007
-0.001
1.615
0.030

-0.005
0.03B

(-0.368
0.123

-0.027
-0.019

(-0.00/
2.942

-0.029
-0.069

(-0.01 1
0.015
0.37
0.030

-0.013
(-0.308
-0.005

0. -(
-0.594

(-0.428
-0.009
-0.061)

(-0.031
9.985
0.034
0.072

(-0.059
-0.416
-0.275

-0.026
-0.015
-0 . 042
-2.305
-0.017
0.01 .

-0.032

30-Apr-90 13:16:24

0 ILCOR

442.24
-10.71
(--4.682
-0.737

-0.125
163 .09
3.073

-0.517
3.854

(-374.16

-2.691
-3.914
.-0.706
28 .01
-2.-085
-6. 991

1 .936
I .502

3").064

13
-. 53

-3i 09
-0 .. h35
36.972
-59 .98

(-43.27
-8.977

--G.920
(-3. 126
907.53

3.436
7-29 u

(-5.937
-41.98
-27.80
-2. 603
-1.476
-4-.45

-1.698
1.710

-3.-213

TRS6

2.27
-3..93
-18.56
-30.40
-1 2.76

1.03
2 2. 6)

-31.40
1.03

-23,27
3.39

-27.15
-20.47
-17.64

1.16
-18 92
-213.64
-19.56

1.02
1.07

20.58
-25.32
-25, 10
-38.77

11.16
-13 .13
-22.16
-47.45
-21.21
-16.33

1.47
3.34

10.03
-33.78
-17.10
-21.06
-27.22
19 .3'3

-24.12
-24.00

-247
-24.64

Dilutincr factor : 101.000
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TCD Anal sis - A ril 30 1990 Dulicate Seqment 89-076

Sample ccde
5amplat cade
Sanple code
I'rU9C -1 M IIIW

NWIME K

NEL

Al

S r

B
Cd
Ca .

Ce
r

Co

ELI
Fe 
La :
P t
Li
M
Mn
Hg
Mo )
N d
Ni
P
K
Sn
Se
Si
A9
N a

Tl
Th
Sri
Ti
U

Zn
Zr

1
2
3

1DUPSAM
500-10
P907G
5S 5

13.19
0.54
1 .5G
4.32
0.97

19.25
6.07
3.46
5.63
5.69
5.35
0.26
3.40
4.29

20.94
0.37
0.34
3.94
5.87

39.84
6.52
2.82
5.67
6.23
4.89
3.20
5. 15
2.71
4.55

16.74
6H.33
10.99

1.45
4.60
5.22
1.13
2.01
4.26
2.14
5.60
5.23
8.78
5.20

22.005
0.045
0.005
0.014
0.001
8.753
0.035
0.001
0.174
0.030
0. 6b6
0.001
0.031
0,000

13.824
0.003
0.29S

-0.002
0.168
1.874
0.031
0.002

-0.009
0.070
2.117
0.021

.0.010
0.317
0.342
0.001

44.619
0.186
0. '48
0.007
0.356

-0.005
0.010
0.004
0.C21
2.063
0.012
0.097
0.051

470.': 

0.0o.o:

0,A

0.0
3. F
0.6

13.9
0.0
0.6
0.0

290.
0.0
6.

-0.0

39.3
0.6
0.0

-0.1
1.4

44.4
0.4

-0.2
6.G
7.
011(

936.
3.

11.
0.
Q.

-0.
0.
0.*
0.

43.
0.

1.

V INT CONCEN DULCC

Iil'utian factor : 21.0000

132

y p , I

'40-Apr-90 13:20: 31

0 2 6
10.26

j 130.34
>1 3 17. 7 :1
91 :'-. 9
2-1 14.P7
832 0.51
31 6.43
28 6 1. C)2
63 0.39
33 424.46
94 0.1
34 754.92
41 20.18
06 818.t9
30 0.36
73 338.20
68 .02

38 -223.3!
32 2.70
45 0.42
47 17.36
42 112.72
96 -75/.30

G66 9.12
(12 0.67
45 929.37
18 -1433.5
57 12.74

188 3.75
:31 63b. G7

.99 0.08
897 0.57
i17 1.521
154 272.02
484 16.15

2:10 -19 . 2 a
080 118 .46
441 73.01
324 43.88
256 47.94

045 0.16
065 27-4'



ICP A l is - Anril 30 1990 Spike of Segment 89-076
n Iy p r

Smple nam
sillple cod
sample cod
9ample cod
Programme

WAME

Al
SLI.
AB
Ba
Bi.

Ri
Si
Cd
Czj

Cr
Co
Cu
EL i
Fe

Li

Nd

Pb

ti)

N a

o I

Ni

K
S.
Se

Ag

Nca
.Sr

Ta .

Ti

Z r

4?

a
I'.
10

1.

:3

F578
SPIKE
100-10
89076

: SST 30-Apr-90 13:24:32

MV INT CONCEN TIILCTO r

4.61 5.411 546.54 1.71
0.53 0.000 0.000
1.65 0.053 5.386 51.64
4.29 0.013 1.268 43.61
1.22 0.010 0.974 4. '1
8.82 1.771 170.07 7.09
6.16 0.041 4.155 29.93
3.68 0.009 0.917 28.74
2.13 0.055 5.574 1.03
5.69 0.023 2.314 1073.51
2.27 0.140 14.148 6.35
0.26 0.013 1.287 E1.62
3.30 0.016 1.609 C5.50
4.61 0.010 0.993 44.73

24.26 2.603 262.92 1.46
0.39 0.049 4.983 33.84
0.33 0.156 15.724 42.76
4.05 0.008 0.824 124.72
2.25 0.055 5.541 9.69
9.16 0.393 39.704 0.19
8.13 0.101 10.249 11.80
3.20 0.044 4.437 21.69
5.65 -0.028 -2.804 -690.22
5.53 0.C15 1.501 U/.54
2.25 0.377 38.100 14.26
3.19 -0.016 -1.638 -2061.7
5.37 0.009 0.891 3068.06
2.55 0.097 9.756 90.59
3.96 0.049 4.946 61.53

16.74 0.001 0.120 1632.19
18.45 9.145 923.60 0.97
5.72 0.049 4.907 4,62

3.30 0.186 18.835 14.41i
4.39 0.003 0.298 1159.86
5.09 0.120 12.164 210.12
1.14 0.044 4.461 3199.44
2.17 0.052 5.286 7,2.'!

4 . ul 0. OA9 4.91 1 7-,91

2.11.. 0.006 0.609 b2).'8
5.42 0.408 41.178 415.20

5.11 0.005 0.504 169.4G

6.04 0.032 3.229 9.52

5.23 0.057 5.798 4884

Dilution factor : 101.000
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ICP Anal sis - Anril 30 1 0 Spike of Segjment 89-076

Sample name
Sample code
Sa.mpls code
S.Arple code
Pro3rammo

NAiE M

Al

B a
ARe

Ba

Cd
C a
C e
C r
Co
Cu

re
L -.

Pb
Li
M I

H'i
Mo
Nd
Ni.
P
K
Sm
Se
Si
A
N I
Sr
S
T i
TZ

Sn

U

Vn
1r

1
2
3

F j78
SII, KE
500-10
8190 76
ss7 20-Apr-90 23:29:4B

v INT LONCEN DILCC!

14.44
0.52
1.91
4.95
2.24

18.38
6.2 2
4.52
7.72
5.17
5. 15
0.2
3..43
5.44

07.73
0.44
0.35
4.07
4.16

39. 55
9.00
4.67
5,16
6.03
4.14
2.9
4.67
2.70
4.37

15.44
66.59
12.74
1.67
4.22
4.76
1 .08
2.79
7.08
2.13
5.09
5.27

10.47
i. 92

25.404
-0.116
0.208
0.043
0.*04b
8.104b
0.044
0.040
0.246

(-0.637

0.632
0.003
0. 035
0.035

12.291
0. 187
0.394
0.009
0.115
1.859
0.140
0.205

(-0.430
0.
I .622

(--0.873
(-0.771

0.308
0.255

(-0.042
43.382
0.231
0.783

(-0.057
(-0.502
-0.266
0.215
0.210
0.016

(-2.578
0.015
0.1308
0. '04

533-49
-2.437
4.262
0.200
0. 956

171.48
0.934
0.,31
5.156

(--13.33
13.272
0.07i
2.734
0.732

25.1.19
3. 926
8.267
0.197
2. 409

39.047
2.034
4.30

4 .066
(18.34

(-10.19
6.466

911 .02
i. 84')

16. 438
(-1. 831

('0.54

4.-14
4.7
0.332

0.212
2. RHO
4.276

1 19
-37. H

0.91
1.30

12.66
3.16
1.01

1 .2?

23 0 . 94
12.07
4.81
0. i. 3
4.46
5 .71

33.99
1.21
1 .19

9 .44

2.55
-6.03

G.00

-1 0.7/
-9. "4

3.02
.54

-11.73'
1.21
1 .36
3. 46

-1 9.1'

-18.70
3.85-11 ,

5O .4:.

18 .75
1.48
4.96

DiI t.or factor : 21.0000
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Pm i..1,- Ani,l 30 1990
ICt Analys s - ..-9-

Acid Digested LMCS Standard

Sample name : F5?9
Sample code 1 : 9ST1
Saample code 2 : IGuEST
S~aispl code 3 : 89C7,
Pro r ame : SST

NIME MV INT CONCEN

91

Sb
AS

Ii
C
Cd
Ca
Ce
Cr
Co 3

Cu
Eu
F e
L a
v b
Li

Mn
Hg
ho
Nd
Ni

K

Se
Si
Aq
Na
S

Ti
Th
Sn
Ii
w
I I

Zn
Zr

2.10 -0.213
0.60 0.670
1.40 ( -0. QW>

24.11 0.S27
0.86 (-0.003
5.61 (-0.381

19.94 0.926
28.59 0.C)11
43.08 1.449
5.6d 0.008
6.43 0.8510
0.51 0.866
9.09 0.906
3.79 C-0.015

12.72 1.263
0.35 (-0.057
0.30 --0.199

13.44 0.86"2
34.72 1.072
21.1 0.970

.8U 0.003
2.5 (--0.027
5.09 0.189

16.08 0.907
1.57 (-0.067
3.50 1.115
4 .46 ( -i.06 Q(
2.50 0.024
4.33 0.182

14.43 (-0.075
8.62 2.148

40.95 0.960
0.9s 0.048
3.99 (-0.146
4.41 (--1.145
1.01 (-0.654

20.04 4,736
4.75 0.042
1.93 (-0.082
4.69 (-6.244
4.54 (-0,048

44.11 0.99
4.46 (-0.103

o0-Apr-90 23:32:49

R S[

-24.34
1". 40

-1 5. 4U
0.74

-13.2

1.71
1.70
0. 49

1'382.82
3.7/
2.1

1.3b
-i2.03

1.38
13.12

-377
('.90

51 .41.98

15.39
1.9

-50. UC
16 .45

-10.54
67.92
7.78

-9.09
2-.9'/
0 .57

2q .46
-9.53

-15 .29

1.41
1O .74

-1 12
-1 1- .
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ICP Alnalsis - Anril 30. 1990 Acid Digested LMCS Standard

Sample name
Sample code
Sample code
Sample Code
Pr o cr.imnie

NAMYE M

Al

As

Be
Di3

Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe

Pb
Li
Mg
Mn
H-3
tio
Nd
Nx ;
P
K
SIN
S e
Si
A3
NA
Se
S
T a
TI
T h
S n
Ti
w
U

Zri
Z r

1 :

3 :

v INT

2.45
0 .53
1.79
3.5 N
0.91

13.7a
5.9U
3.33

li. 08
5.33
1.61
0 .26
3.22

35.6 (
3.62
2.14
0./.2
3.70
3.01)
1.32
5. U3
2.67

1.7
3.0
5.4
2.3
4.4

o.7
3.7
1.0
4.3
5.0
2.0
2.0

2.0

5.5
5.0
5.2
4-7

E579
SSTq
DIGEST
89076
SST

CONCCN

0.t10
-0.077
0 .13t

-0.008
--0.001

0.030
-0.004
C.428

(-0.437
0. C6

-0.* 2
C.004

- 0.'34)
0.207
4.604
h.165

(-0.024
0.081
0.015
0.001

-0 . r 1i
1(-0.307

-0.014
3 0.037
3 (-0.631
5 0.438
5 (-0.179
6 0.297
6 0.961
2 0.08?
7 -0.001
1 0.096
4 -0.057
8 0.094
7 4.74P
0 0.007
1 0.00 9

.-0.047
7 1.799
V -0.000
7 0.014
5 -0.043

30--Apr-90 13:36:

RSD

15.33
-36.02

5.33

-8. S3
2. 98

21.23
-30.91

1.44
-23.79
/2.19

-79.37
202 .Ai

3I
3. 51
1.70
2.57

-21 .32
.0(3

7.54
l57 70

-19 .26C

/ 719
-20. 12
9'1 (1 G

49.6-24.40

--2 .74
10 .01
..99

8.3.41
134 .98

2' 04

10!. 49
- 46

65.04

-20-87
4 r. .94

--32D(. I
10.25

-22.9 In
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ICP Analysis - April 30 1990 Acid Digested LMCS Standard

Sample rialle
Salple code I
9-simple cfhio 2
S'nwple co-je 3
Pr9ramm e

F5719
SST3
D1 GE S7
89076

o;Tr

mv 1Nt CONCEN

Al

st
As
ba
b

Iii

Cd

Cr
Co
Cu
1u
B's

L i
Pb

M51
hri

lio
Nd
Ni
P
K

in
be
Si

A
Na
Sr

T I

ri

Ii

Zr
Zr

4.'i3
0.54

10.63
4.07

26.80
6.21
6.17
3.44

12.67
5.53

1 . 3C
0.26
3. IV
4.16
3.09
0.316
0.32
3.85
2.92
1.31

44.22
5.49

9.61
3.12
t5.03
5.97
6.80

17.13
6.12
3.18
5.92

20.48
7.49
1. .12
2J.07
6 . 54
5.04

.35
1.61
5.37

26.09

4. 28

0.039
5.222
0.002
0.C06
0. 0 iii
0.042
0.0 00
0.414

-0.102
0.015
0.012

-0.002
-0.003

0, 146
-0.015
-0.022
-0.010
0.076
0.014
2.3?0
4.559

-0.170
0.033

-0.281
-0.21B

4.752
1.518
0.014
0.416
0.002
5.061
4.021
4.555

-0.053
0 .0:4
4.734
1 .8 0

-0.181
0.909
0.016
4.60 1

30-Apr-90 11:40:1u

iRSD

.. UG
52.04

0. 91
110.87

0.6 C9
211. 22

1.0
234.1?

0.27
-60.49
32.631
17.j2

-310.16

3.10
-6 .73

-103. 92

-6.53

0 .99
6.39
1,.68
1. (It

-56 37
14.43
3.29

-56.40
-5i .59

2.60
1.21

51 .5
13.86
G6 .31

1 . 1 li
4.37
1 .75

-128.5)1

1i . 67
0.30
0.44

1 .08
9.75
0.60
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ICP Anal sis - April 30 1990 Acid Blank

Sample nallem
Pro9ramme

NAME H

A-
Sb
As
Pa .
b e

cd

Cii
Cr
Co
Cu
E
Ee

La

Li,

MnH-1

Nd .
Ni
K
P
K
Sm
Se
Si
A'3
Na
Sr
S

Th

T iW) r
w
U
v.
Z
Zr

HNO3
SST

V INT CONCEN

2.13
0.52
1.49
3.86 (
0.91
5.92
5.60
3.31
0.53
5.47
1 .51
0.25
3.08
4.12
1 .79

SJ.3(
0.32
3.82
0.49
0.99
6.26
2.6B
5 . 45
5.15
1.62
3.02

4. 92
2.3B
3.60

15.96
5.
3 .G9
0. 90
4.39
4.81
1.09
1.92
4.06
2.02
5.15
4.P4
4. 60

4.61

-0.349
-0.119
-0.035
-0.007
-0.001
-0.172
0. 005

-0.004
0.001

-0.250
- 0. 01-1
-0.014
-0 .019
-0.005
-0. 005
- .015

-0.013
-0.000
-0.001
0.019

-0.014
-0.206
-0.015
-0.037
-U.439
-0.295
-0.126

(-0.13G
-0.024
--0.162
-0.003
-0.C21
-0.043
-v. 40S
-- 0.212
-- 0.014
-0.011
-0.037
-1.993
-0.022
-0.002
--0.01 0

JO-Apr-90 13:44:04

RSti

-57.35
-70.69
-42.07
-49-99

-7.67
19.14

--36 .91
30.0.

-56.69

-62.92
-46 5-
-49 .9

GE; . P.
--53 .91
-1 12.5~0

-- 03.89
25

48 .04
-39.32
-41.34
-36 .32

-4 ."-4
-42 .25
-3 .00
-46.57

-44 .1
-46-5 '
-47.73
-12 .95

-7 12

-47.21
-99.24
-45.56
-45.59
-47.78
-47.71
- (C4.-'9
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ICP Analysis - April 30, 1990 LMCS Check Standard

samplia r.a-Ac

;irple code 1
Sample code 3
P r wl I, -I at Ce

NA HE

Al
V:5
As
Ya

3 1
14
Cd
Ca
C I
CI,
Co
C-
Eu
FQ
L -a
Fb
Li

M 3
Kn
"3
"'0

Nd
Ni.
P
K
Sm

Si
A'3
N a
SI.

Ta

Th
So
Ti
W.
U

2n 1
Zr

SSTL
IIRECT

SSiT

MV INT CONHEN

2.12
1.60
1.51

219.39
0.90
5.83

162.30
275.83
300. 78

12.93
52. 79
2.97
6 3

4.72
90.97

0.38
0.32

111.84
327.65
208.58

5. 4
2.73
5.15

129. 84
1.66
9.77
4.66
5.06
3.48

15. LI
40.24

394.51
1.22
4 .25
4.78
1.09

194.01
3.88
2.31
5.37
4.66

425.07
4.65

-0.170
10.307
0.033
9.930

-0. 001
(-0.231
10.071

9. 69
10.221
9.237
9.041
9.424

10.063
0 .0 i

10.346
0.031

-0.017
9.813

10.245
10.016
0.001

-0.008
8.578
9.7

-0.006

24. 592
(-0.791

3.515
:-o. 192
'-0. 153

34.637
10.099

0.309
(-0.001

-0. 4i
-0. 229
50.339

(-0.025
0.107

-0.0:7
(-0.037

10. 016
(-0.063

30-Apr-90 13:47:42

RS 11

-25.16
1.61

26 .02
1 .13

-13.130,
151

t.96

1.66
I .2

I .5

13.39
0.91

20,97
114.56

1 .06

1.10
1 .22

641 .29
-18 .92

3.05
1.19

-11. C3

10. 7

12 .1

1.08

--8.8(5
-2 4 , 78

1.35
-- 12.08

1.85
-1621.1

-13.1 7
1 .30

-13.55
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TCP Anal sis - Anril 30 1 0 LMCS Check Standard

R;'11ple rd-Ame

5..ie1ple code I
ISaMplv code 2
Plr2utIram

MV INT CONCENNAhE

Al
5t.
As

Ii .,;
B~a11

B

Cd
Ca

Cr
Co

Eu

Fe

La
M i
Ms
H
M o
Nd
Ni
P
K
Sm

Si
A
Nj
Sr
S

Ti
T1

Ill
Gn
T a

U.
U
In

Zr

83b3 A
!sT2
LiiRECT
SST

4.71
0.57
4.70
4.02
6.92

85.67
6.44
3.39
0.93
5.62
1.94
O . 25
4.69

331 .05
2.27

10.14
4.37
3.61
0.68
1 .16
7.05
2.76
6.01

1.97
2.92

11,31
2.5 1
4.73

337.29
5.12
3.80
1.05
4 . 8)
8.14

11.24
2.13
4.70
1.99

10.93
7.40
5. 17
5.23

5.202
0.301
1,812
0.000

-0.001
53.219
0.059

-0.001
0.015

-0. 066
0.064

-0.034
0.230
9.216
0 0.050

)47.179
52.64e

(-0.032
0. 0:)G
0.007

-0. 0'A
0.299

-0.004
0. 19l

(--1.002
9.56 tI
0.046
0.458

10.271
(-0.339
-0.000
0.136
0.082
5.757

51.476
0.042
0.037

(-0.053
51 . 150

0. 199
0.011
0.058

30--Apr-90 1.14

RiS l

0.75
9.41
1.07

9500.53
-3 *.43

0. 62

-167,29
0.49

-181.76
6.91

2.62
1.01

11 .96
1.01
A.72
-- 8 68
1 95

i5.7 L
-110.bG

'15.09
2.29

-12.94
0 .79

10 0
5.17
0.70

-20.02
-953.7O

14.02
31 .37

0.94
11 97
10 .01

-13.60
0.6 i
2. 0o

11. 1
21.24
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ICP Analysis - Anril 30 1990 LMCS Check Standard

Sample nabic

Sample code 1
Sampl? code 2
?rogramme

-NAMC Mv

Al 26
Sb 0
Ali 101
b -a 4
Be 274

It 1 7
Bi 7
C d 3
Ca 1
Ce
Cr 1
Cu 0
Cu 3
Eu 4
Fe 2
L-a 0
Pb 0
Li 3
Mg 0
h rs I
H-3 605
Mo 440
Nd
Ni 1
P 87
K
G a 5
Se 41
Si 93
A2 7
Na
Sr
S
T19
T 3
Th

Sr.
ri G
w. '
U
V 11
Zrs
Zr 24

TNT

.45

.43

.3 1

.76
. 57
.01
.75
. :13
.62

.50

.27

.24

.37

.33
.80)
.75
.34

. 43

.6?

.36
3.14
i.15

.17
3.43

~. 4 9
.61

2.34
6.11
2.54
1.30
2.6E
1.111
4.96
6.9
5. 9
6. 1
0.7

77CilJ
SST3
l IRECT

CDNCEN

50. 351
1.131

57.470
0.014
9. 99
o.' 29
0.096
0.012
0.028

-0.062
0.036
0.031
0.047

-0.00V
S0.047
0.000
0.125

-0.007
0.006
0.016

26.336
4R. 181

0. 005
0.497

156.315
-0.201
-0.029
52.632
45.062
0.357
0.719
0.003

)53.077
48.395
50.976
0.849
0.185

49.096
30.S 49

4 14.420
9 9.592
9 0.036
3 49.456

30-Apr--90 13:55:3i

0.84
12.13

0.311
30.87
0.72

36 .85
14.34

43.69
-231.29

S16
4.15

19. 5

9.321
Ak*A*A

31.60
-116.33

2.39
6.52
0. 4O
Q.4Q

1661.82
1.07
1.63

-113.53
-664.92

0.08
0 . 53
1. 60

i 2. 11
7.73
1.14
0 .56
0.69

12.-83
2.0).
1 .42
0 .53

'1 7
0.76
3.13
1.2A
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ICP Analysis - April 30, 1990 Core 8 Composite

Sample name : F
Sample code I ; S
Sample codu 2 : I
Sample Code 3 : 0
PrD3r4mwe : b

NAME MV [NT

Al .
Sb 0.50
As 1.41
Ila 3.63
I., 0.86
Ii 5.60
b 5.02
Cd 3.11
Ca 2.50
Ce 5.12
Cr 1.4:
Co 0.25
Cu 2.91

u 3.85
Fe 1.86
L a 0.35
rb 0.30
L1 3.6.)

1.05
Mi- 0.99
$9 9.44
M o 2.53
Nd 5.12
Ni 5.6B
P 1.54
K 36.33
Sm 4.66
Se u?2.26
Sl 4.48
Al 14.99
Na 5.60
Sr 3.58
.2 0.87

4.311
II 4.49
Th 1.03
Sn 1.83

3.84
1.92

LI 4.82
v 4.60
U, 4.55
Z r 4.50

Diljtion factor

947
AMPLE
00-10
0000U

I 30 -Apr-IJ0 15:00:01

CONCEN DILCOR A

8.273 835.G1 0.40
<(- 0 . -13 (-31.ta - .96
(-0.092 (-8.272 -?.'j
(-0.018 (-1.787 -9.5j

(-0.003 (--0.280 -l.98
(-0.388 (-39.20 -1V.20

0.019 1.155 13.03
(-0.011 (-1.142 -4.52

0.08 6.039 0.20
(-0.701 (--70.80 -?.77
(-0.026 (-2.590 -6. 1)
-0.030 -3.276 -21.43

(-0.045 (-4.tsu -'/.00
(-0.013 (-1.298 -8.10

0.002 0.250 53.02
(-0.090 f-9.070 -13.6
-0.190 -19.22 -13.("4

(-0.033 (-3.369 -B.8
0.017 1.756 0.78

-0.002 -0.177 -1.51
C-0.01? - -8 0 9
(-0.030 (-3.013 .

(-0.905 (-!1.02 -13.45
0.026 2.G52 10.03

(-0.089 (--B,629 -9.74
)124.00 ) 12524 0.24
(-0.787 (-79.48 -2.28
(-0..92 (-2D.54 -9.50

0.307 30.997 3.90
(-0.057 ( -!j.7 2! - 3. 09

0.001 0.120 2910.03
(-0.006 (-0.583 -10.09
(-0.050 (-5.074 -23.79
(-0.116 (-11.68 -9.64
(-1.001 (-101.1 --. 72
(-0.523 (-52.5 -8.66
(-0.039 (-3.901 -8.65
i-0.028 (-2.926 -6.29
(-0.086 (-8.704 -8.84
(-5.040 (--09.0 -8.40
(-0.043 (-4.345 -5.75
-0.003 -0.340 -6-42

(-0.079 (--2.1 -0.11

101.000
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TCD A Il C - A ril 3n i90 Core 8 Composite

e3ample rame
Snmple codle
Sample codg
S. mpvI a code
Fr 3rama

NefME m

3

: E947
* SAMPLE
. 500-10
: 000000

30-Apr-90 15:04:10

V INT HONCEN

Al
Sb
As

Be

B

Cr
Cu
Cu
E u
Fe

L .iLaPI-
L i
M'3
Mn

Mo
Nd
Ni
P
K

Sm

A q
N a

21.20
0.51
1.46
3.70
0.87
5.70
5.85
3.15
9.09
5.21
1.45
0. 35
2.96
3.93
2.23
0.35
0.31
3 .66

2.10
1 .11
5.61
2.61

. 20
0.80
1.60

159.11
4.75
2.36
4.91

15.21
6.13

1

39.459
(-0.261
(-0.055
(-0.014
(-0.002
(-0.317

0.021
(-0.010

0.292
(-0.583
(-0.022
-0.031

(-0.036
(-0.011

0.046
-0.048
-0. 1 ( 4

(-0.028
0.050
0.006

-0.009
<-0.021
(-0.435

0.2/2
-0.050

)583.60
(-0.640

-0. 1 I
0.525

(-0.049
0.3 LO
h A

ED ILCOk

820.64
(-5. 482
(-1.164
(-0.304
(-0.051

(.655

0.444
(-0.210

E. L 2
(-12.25
(-0.462

-(1.657
(-0.701

(-0.221
0. '64)

-1.000
-?.452

(-0 .586
1 .053
0.129

-0. 97
(-0.45-
(~9.144

-1.044
12256

(-13.44
-3.381
11.034

(-1.034
7.901
o * 07 ~-

RSD

0.83
-22.63
-15.02
-25.75

-20.00
3. 00

-25.44
0.77*

-23.80
-2 J. 13

-25.01

4.70

7 U8

7 9-23(71

"3 .79

4 . 69
1.27S1 . 1719.9

-42.70
-19-19
-21.b1

4. 02
-97.1 t

0-91
-2 4 -1
-31.06

7.61
-20.61
2L-24
44-7 (

Sr 0. .7 .4?
s 0.89 -0.026 -0.542 -72 4 .C
Ta 4.15 (-0.104 (-2.193 -20.83

T1 4.63 (-0.734 (-15.41 -27.17

Th 1.05 (-0.440 (.-9.240 -20.86
Sn 1.67 (-0.028 (-0.593 -43.00

Ti 3.82 (-0.024 (-0.510 -19.64
1 .91 -0.050 --1.050 -30.,13

U 4.92 (-4.?5 (-7.66 -23.05

V4.78 -0.028 (-0. 570 -29 .2i5

r5.05 0.008 0.177 15.80

Zr 4.65 (-0.065 (-1.357 -24.93

Dilution factor : 21.0000
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ICP Analysis - April 30, 1990

Sample rt;IAv
Samiple cude
Sampli code
3ample code
Pro,31--mme

HAME

Al
Sb
As -

be
Bi

Cd
Ca
C'
Cr
Co
Cu
Eu
Fe
L -

Pti
Li
Mg
Mr,
Hg '

Nd
Ni
P
K
Sm
So
Si
Aq
Ni *
Sr
S
Ta

Th
Sn
Ti

2r

Iilutionm I

* I9948
1 : UPSAM
-, : 100-10
3 :000008

:SST

v INT CONCEN

5.35 6.533
0.52 -0.106
1.52 --0.018
4.03 0.001
C.93 -0.000
6.03 -0.101
6.31 0.051
3.35 -0.003
3.00 0.085
5.66 -0.010
1.Sb -0.003
0.26 0.010
3.19 -0.002
4.27 -0.000
1.98 0.017
0.37 0.002
0.31 -0.061
3.95 -0.001
0.83 0.010
1.03 0.001
5.8C 0.003
2.69 -0.013
5.63 -0.043
6.08 0.058
1.6 0.012

35.75 )121.0S
5.16 0.009
2.43 -0.060)
4.78 0,462

16.5! -0.005
6.20 0.430
3.81 0.000
0.92 0.002
4.51 -0.015
5.06 0.051
1.13 -0.034
1.94 -0.008
4.16 -0.004
2.05 -0.023
J.35 -0.200
5.12 0.002
4.73 0.001
4.94 -0.002

actor 101.000

Duplicate of Core 8 Composite

30-Apr-90 15:08:2'7

DILCO 

659 .79
-10.74

0.053
-0.042
-10.1'/
5.130

-0.261
8.583

-I.029
-0. 339

1 . 0'53
-0.207
-0.014

1 . 735

0.175
--6.117
-0.074

.05 3
0.101
0.312

-1.275
-4.328

15.825
1.195
12307

-0.891
-6.962
46.631
-0. 497
43. 439
0.021
0.243

-1 .541
5.177

-3.432
-0. 0
-0.107
-2.320
-21.05
0.218
0.082

-0.247

RSV

0.58
-27.77
-50.39
267.10
-67.8?
-35.98

3.74
-21.28

0.42
-5272

-140.27
3t. 49

-168.76
-685.74

17.75
39-84
-56.69

-375.24
1.25

40.29
116.33
-15.13
-70.10

4.98
99.59

0.7

-46.'1

3.54
-91 .0 6

L. 45
302.1 6
656. 0.4
-59.31
231.81

-134.99
-133. 92

--45.41)
-22.15

-200.1s
287.44

90. 1)
-231.90
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TCP Anal s'is - Anril 30 190 Duplicate of Core 8 Composite

Sample nume
2',.npjlm cade
Sample codeSampie cQde9 -Iii p 1 v :0
Progr~rummr

NAM1E M

Al
So
As
3a
Be
Il

C ':cd
C a
Ce
Cr
Co
Cu
Eli
Fe
L a
Pb
Li
M-3
An
lir
Mo
Nd
Ni
p
K
Sm
tie
si
A3
Na
SI.S r

TI
Th
Sn
Ti

U

Zr

1
F948
DU 3P!AM
500- t0
000008
s'Tr

V TNT CONCEN DILLCC

17 .: u
0.53
1.53

J .95
5 94
6.21
3.31

12.07
5.55
1 .55
0.26
3.15
4.19
2.36
0.36
0.32
3.98
3.54
1.17
5.77
2.73
5.50
'J.24
1.70

161.97
5:06
2.47
5.05

16.20
6.61
3.79
0.94
4.42
4.87
1.1
1.94
4.11
2.07
5.24
4.B a
5.30
4.87

31.525
-0.071
-0.012
-0.003
-0.001
-0. i V'
0.044

-0.004
0.394

-0.153
-0.005
0.007

-0.008
-0.003

0.064
-0.010
-0.009
-0.000
0.095
0.008

-0.002
-0.009
-0.155
0.306
0.015

)E94.29
-0.166
-0.014
0.594

-0.016
0.723

-0.001
0.023

-0.036
-0.286
-0.136
-0.000
-0. o0i0
-0.015
-1.196
-0.019
0.014
-0-. ')19

662.0
-1.48
-0. Ca
-0. 0

-0.0

0.1
-0.1

0.2
-3.2

-0.2
-0.1

-0.1.
-0.1

2.0
0.1.

--0.0
-0.1
-3.2

6. 4
07.3

) 124
-'3.4
-0.2
12.4
-0.3
15.1
-0.0

0.4
-0.7
-6.0
-0.!

-0.1
-0.1
-0.
-25.

0.
-0.

R RSD

C .73
9 -59.44

S-222.3

3 -1377.09
4 -53.79
62 -- 65.20

31 16.14.
'6 -53.1'3
41 1.29
17 -125.00
)6 -134.74

A2 -540.82
5i3 -150.34

414.26

Ni -128.29
82 -540.82
51) 1:;5.17
V; D.77
5iI 14.15
47 -334.87
86 -77-.19

64 -69.32
36 2-43
17 284.45
80 0.81
06 -- 140.31
86 --730.03
67 7.05
44 -- 95.41
/C. 14.96
11 -463.61
91 110.!j6
59 -73.09
05 -69.83
54 -10*5 .
G0 -109.17
70 -95.75
11 -. J-7
.11 -1 . 6
?91 -59.47
303 17.9J5
379 -126.'6

Diuition factor : 21.0000
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ICP Analysis - ADril 30 1990 Acid Blank

)ample r-nme
Programme

NAME

Al

As

Be51,

C a

C o
Cr
C %
Cu
Eu
Fe
Li
Pb
Li

Mo
Nd
Ni
P

So
Si
A3
ma
Sr
Si
Ta
T1
Th
S n
Ti
w
U
V.
2*
Zr

: HNO3
: 661 30-Apr-90 15:16:50

MV INI CONCEN

2.03
0.50
1.43
3.65
0. El/
5.63
5.30
3.12
0.48
5 .17
1.43
0.25
2.93
a .90
1 .69
0.35
0.30
3.63
0.47
0.94

* 6.09
2.56
5.16
4.87
1.51
3.04
4.70

3.40
15.09

5 . 09
3.52
0.85
4.13
4.56
1.04
1.81
3.00
1.93
4.87
4.67
4.36
4.61

(-0.350
(-0.332
(-0.071
(-0.017
(-0.003
(-0.365
-0.014

(-0.011
(-0.001
(-0.635
(-0.026
-0.038

(-0.041
(-0.011
(-0.016

-0. 045
-0.182

(-0.030
(-0.001
(-0.004

0.012
(-0.020
(-0.464
(-0.037
(-0. 105
-0.598

(-0.714
(-0.309
(-0.235
(-0.053
(-0.364
(-0.007
(-0.070
(-0.111
(-0.874
(-0.414
(-0.042
(-0.026
(-0,082
(-4.574
(-0.037
(-0.008
1-0.072

-9.84
-15.41

-7.7')
--10.33
-14.06
-12.58
-30.20
-12.74

-1 .90
-9.74

-5.25
-10.37
-11.66

--5.37
-23.08
-10.91
-10.61
-11.08
-8.22
63.11

-10.89
-0.51

-14.03
-15.96
-43.33

-9. 33
-10.34
-5.91

-10.66
-10.24
-14.63
-3.49

-15.*88
-9.49

-12.77
-0.86
-5.54
-9 . 56

-10.54
-4.70

-10.10
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TCP l cic - A ril 3n 1990 LMCS Check Standard

Sample nume : F950
S;Iapl code 1 : 70CI1K
Sample code 2 : SST1
Sample -ode 3 : *IIECT
Prcoqrawme : SST

NAME MV IN! CONCEN

Al
Sb
As
1-a
Se

C -.
Cii

Cr
C [
Cu
Eui
F
La
['1
Li
MS
fin

ho
Nd
Ni

K
6M
SR
Si
A3
Na
Sr

Ta
Ti
In
Sri
Ti

U

Zn

2.15
1 .56
1.60

214.77
0.91
5.HO

151.16
270.8
294.14

12.77
5).05
3.13
.7.17
4.7G

B8.72
0.38
0.1 1

100.44
419.31
204.73

5.58
2.71

15.32
127.52

1.63
9.77
4.74
5.03
3.52

15.31
39.62

385.43
1.19
4.29
4.92
1.10

190.18
3.92
2.30
5.44
4.E1

417.29

-0.114
9.907
0.C28
9.717

--0.001
(-0.254

9.805
9. 6B9
9.995
9.043
0.092
9.992
9.831
0.0115

10. 084
0.028

-0.108
9.595
9.984
9.030

-0.010
-0.011
8.730
9.604

-0.029
24. 593

(-0.6 62
3.476

(-0.176
(-0.046
24.196
9.864
0.279

(-0.069
-0.204
-0.173
49 . 335

(-0.023
0.098
0.619

(-0.025
9.831

30-Apr-90 15:20:35

RSD

-60.60
0.?0

63.36

-36. 6
-36.99

1 . 1 C)
0.37
1.67
0.57
0.53
2.40
1.30

15.65
0 .9

24.80
-18.33

1.36
1.21
0.@I

-17.90
-43.65

1 .18
0.61

-91.87
0.52

-24.29
1.55

-17.02
-23 .46

1.26
1 .63
9.19

-26.41
-95.10
-55.91

0.49
-23.68
12.51

156.29
-33.91

0.72
Zr 4.71 -0.052 -29. 95

-na y pa,
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ICP Anal js~ - Anril 30 19O - --LMCS Check Standard

Saimple r.:asie
Sample code
Sample code
Sample coI1
ProgrLI~afi

1
2
.3

19 5i 0
3B3BA

SS12
DIRECT
Ss:' 30-Apr-90 15:24:24

MV INT CONCHN

()I
Sb
As

A G
Tv a

Ci e

Crd
Ca
Ce
Cr
Co
Cu
E u

Se
L a
Pb
Li
Ms
Mn FV' 3
M 0
Mo

Nd
Ni
F
K

A-3

N a
Sr

T I

Sri

Id
U

Zrv

2 r

4.97
0 .Zi
4.87
4.34
0.96

66.42

3.55
0.95
6.07
2.04
0.26
4.92

325.15
2.33

18.39
4.49
3.92
0.70
1.21
6.93

2.87
6.315
5.57
2.10
3.25

11.59
2.64
5.03

326.75
15 .:)a
4.06
1,12
5.21
8.50

11.19
2.19
4.96
2.09

11.22
7.72
5.29
t.53

5 . 550
0.487
1.907
0.015
0.001

-53.719
0.083
0.004
0.015
0.507
0. 002
0.014
0.24

'9.633
0.058

146.736
54. 140
-0.004
0.007
0.010
0. 045
0.007
0.614
0.01B
0.133
0.208
9.990
0.217
0.387

10.254
-0.011
0.006
0.211
0.162
6.431

51.233
0.057
0.057

-0.002
53-789
0.228
0.014
0.121

RSD

2.9
6.9a
1.56

15.56
41.62

1.78
6.19

34.06
2.4 7

17.36
5.70

3b.19
3.01
1.05
2.04
1.33
1-59

--07.97
2.98
7.90

12.70

9.37
35.31
5.39

40.49
1. 6

16.61
4.07
1.33

-421 .. 4L
13.80

3. 1 R
6.23
0.96
1.47

11.16
7.24

-482.82
2.14
2.04
7.03
7. 9
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TCP Analvsis - A ril 30 1990 LMCS Check Standard

Sample naeg
saimple code
S4m1plu code
S.miwplv code
Pror3amme

NAME M

Al
Sb
As 5
1%Q
Be 2
Bi

Cd
C a
Ce
C1,

C a
Cu
Eu
Fm
La
Ph
Li
h q
Kn

ho 4
Nd
Ni
P

S ii

S

Ti

I h

S n
TF.

u
U
V
Zn

F990
77C113
6ST3
D IkECT
SST :0-Apr-90 15:22:08

v INT C0Nw.EN

26.10
0. 6b

99.77
4.49

69.72
7.Ll
G.74
3.923 .:12132

1 83
0.29
3.62
4.47
2.2')
0.38,
0.33
4.07
0.75
1.37
01.23
iO. 80

98
11.70
09. 14
3.31

2 7. 9 240.6 S
91 .30
27.92
6.84
4.04

52.19
193.83
32.30

1.34
2.68

641 .33
43.90

7.07
114,86

6.20
234.22

49.634
1.193

Sb.917
0.012
9.422
0.958
0.078
0.014
0.026
0.269
0.045
0.124
0.064
0.006
0.053
0.022
0.190
0.010
0.008
0.017

26. 1 u7

47.121
(.279
0.500

)57,48n
0. 421
0.349
1,i47

43.891
0.371
0. 886
0.006

)52-926
47. 819
50.670
1.0523
0.105

48 .394
20.467
15.664
9.494
0.036

48.091

0.07
7.71
1.16
4.81
0. tf4 .) 1
4. 1
4.41
9. 62
1.10

15.14
3.56
2.80
4.15

17.39)
7.47

42.14
10.41
14.66
1.35
2.51,
1.09
I .0

14. 1
.19

14.56
1.51
1 .06
0.83
3. 5 5
8.96
L.13
1.36
1.68
3.36
3.67
0.72
0.99
2.71
0. 99
1.05
0.82
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Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT E60044

PROCEDURE/REV LA-503-156/C-1

TECHNOLOGIST R. D. Hale

DATE February 08, 1990

TEMPERATURE 23 C

STARTING TIME 0900 02-07-90

ENDING TIME 1500 02-08-90

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0903

2 Reagent Blank F0946

3 Sample Composite 5 F0899

4 Duplicate Sample Compooosite 5 F0900

5 Sample Composite 5 F0905

6 Duplicate Sample Composite 5 F0906

7 Sample Composite 6 F0923

8 Duplicate Sample Composite 6 F0924

9 Sample Composite 6 F0929

10 Duplicate Sample Composite 6 F0930

11 Sample Composite 8 F047 |

CUSTOMER ID: 000008

Plutonium Analysis

Fusion Dissolution

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.

& ALIQUOT VOL. & ALIOUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 16143/1 uL N/A

Spike 16B43/1 uL F0947/1 mL 10B43-1/50 uL N/A

SST-102 Rev. I 10/2/90 Interim

150

DESCRIPTION LAB 10

12 Duplicate Sample Composite 8 F0948

13 Sample Composite 8 F0953

14 Duplicate Sample Composite 8 F0954

15 Spike Composite 8 F0949

16 Final LMCS Check Std. F0950

17

18

19

20

21

22



0 in SheTank
aIration ecord

ANALYTE: Pu-238

PROCEDURE: LA-508-051 REVISION: A-2

INSTRUMENT: Canberra Jupiter System PROPERTY NUMBER: E60044

TECHNOLOGIST: Varies PAYROLL NUMBER: Varies

DATE: See Attached Sheets

CALIBRATION STANDARD ID: N/A

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: N/A

COMMENTS: Detectors are aligned not calibrated.

SST-103 Rev. B 9/27/90 Interim
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F903 SEG/COMP/#13 PU
File ID: SD4709.SPC

Counted on: 2/ 9/90 @ 0: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

5.2 4.8
2145.9 2208.4
280.4 285.9
229.4 64.8
2612.8 2618.0

Peak center
Initial Final

469.869 469.869
358.677 358.677
302.189 302.189
264.079 264.079
229.858 229.858

FWHM
Initial Final
20.000 12.660
20.000 10.661
20.000 10.454
12.000 6.706
20.000 10.762

PEAK RESULTS

Peak
ID Isotope
1
2 Pu236
3 Pu238

4
5

Am241

Pu239
Pu240

AEA
Fract.
0.0010
0.4328
0.0630

0.0096
0.4935

Peak Centroid
Exp. Obs. Diff.

6.273
5.756 5.751 0.005
5.499 5.485 0.014
5.480 5.485 -0.005

5.306
5.143 5.145 -0.002
5.144 5.145 -0.001

FWHM
0.06
0.05
0.05

0.03
0.05

Count Activity
Rate c/m d/m uCi/ea

0.09 0.47 0.213E-06
39.74 204.28 0.920E-04
5.79 40.50 0.182E-04

0.140E-04
0.88 4.44 0.200E-05
45.32 228.30 0.103E-03

0.103E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.065 + (0.0047)*Channel

Energy range (MeV): 4.065 TO 6.471
Efficiency = 0.1985 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
45919.0
45918.7
45910.5

8.1

% Recovery
100.000
99.999
99.982
0.018

Analyzed by:
VR

152

Peak
ID
1
2
3
4
5

, Tau
Initial
10.000
10.000
10.000
6.000

10.000

Final
5.524
4.945
3.516
4.662
5.781



SPECTRUM SD4709.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 9724.5

.5
.5.5

............................... 5 ...
................................................................ 5

...................................... 5
... 5.

4
4

.3
.3
...... 3

.. 3

2
.2
...... 2
......................... 2 ...
.......................................... ............ 2

.................................... 2
2
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Raw Data Dump for AEA Spectrum: SP:SD4709.SPC
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
1.
1.
2.
1.
1.
0.
0.
0.
2.
1.
0.
1.
2.
1.
6.
2.
5.
9.
9.

15.
128.
784.

1296.
20.
20.
37.
15.
29.
88.

172.
21.

6.
23.

156.
805.
976.
3.
0.
0.
0.
0.
1.
0.
0.
2.
1 .
3.
0.
0.
0.

0.
1.
0.
0.
1.
1.
1.
1.
0.
1.
0.
3.
0.
0.
1.
4.
1.

10.
9.
7.

22.
136.
890.

1248.
15.
21.
35.

9.
25.
80.

150.
9.

14.
32.

223.
890.
851.
0.
0.
0.
0.
1.
0.
0.
1.

1.
1 .0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
1.
0.
0.
3.
2.
2.
7.
7.
8.

11.
26.

207.
972.

1035.
7.

21.
37.
15.
36.
82.

148.
9.

14.
40.

240.
954.
680.
0.
0.
0.
0.
0.
1.

0.
1.
4.
1.
0.
0.

0.
0.
1.
0.
0.
0.
1.
0.
1.
1.
1.
0.
1.
0.
4.
1.
4.
8.

12.
13.
29.

238.
1153.

787.
8.

30.
40.
7.

39.
100.
143.
4.
8.

44.
320.
999.
466.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
3.
0.
0.
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0.
0.
0.
1.
0.
1.
1.
1.
1.
1.
0.
0.
1.
1.
1.
3.
3.
5.
5.
6.

37.
290.
1192.
555.
12.
27.
35.
12.
44.
99.
120.
3.

11.
50.

349.
1084.
302.
0.
0.
0.
0.
0.
0.

1.
0.

0.
2.
1.
0.
0.

0.
1.
0.
1 .
2.
0.
0.
0.
1.
0.
1.
0.
0.
3.
5.
2.
7.
7.
6.
8.

37.
347.

1345.
407.
8.

27.
41.
8.

36.
139.
106.
5.

18.
49.

455.
1256.

176.
0.
0.
0.
0.
0.
1.
0.
0.
0.
2.
3.
0.
0.

0.
1.
1.
0.
0.
0.
1.
1.
1.
2.
1.
2.
3.
5.
1.
2.
8.

11.
8.

10.
70.

427.
1426.
263.
10.
29.
33.
14.
53.
114.
81.
13.
16.
56.
532.

1220.
75.
0.
0.
0.
0.
0.
1.

0.
1.
3.
1.

0.

1.
1.
0.
1.
2.
1.
0.
1.
0.
2.
0.
2.
0.
2.
4.
7.
2.

11.
9.

12.
47.

535.
1577.

132.
8.

36.
28.
14.
55.

139.
46.
6.

10.
87.

592.
1250.

43.
1.
2.
0.
0.
3.
1.
0.
0.
0.
5.
0.
0.
0.

0.
0.
1.
0.
1.
4.
1.
0.
0.
0.
1.
0.
0.
2.
1.
4.
4.
7.
7.

11.
85.
585.

1629.
81.
19.
31.
19.
9.

66.
150.
34.
12.
17.

111.
653.

1184.
26.
0.
0.
1.
0.
0.
1.
0.
0.
0.
3.
0.
0.
0.

0.
2.
0.
1.
0.
0.
1.
0.
1.
1.
1.
1.
0.
0.
1.
3.
4.
6.

11.
11.
97.
700.
1426.

59.
24.
35.
15.
27.
74.
170.
25.
18.
14.
142.
754.
1191.

11.
1.
0.
1.

2.
0.
0.
0.

3.
0.

0.



I,.

G E NE R AL AL P H A ENE RG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F946 SEG/COMP/#8

File ID: SD2714.SPC

Counted on: 2/ 9/90 @ 0: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak heig
Initial Fi

4.2
1894.2 191

83.9 8
57.9 5
21.9 2

4.0

ht Peak center
nal Initial Fina
4.2 468.114 468.11
4.8 357.234 357.23
5.9 299.394 299.39
7.7 262.857 262.85
3.3 227.770 227.77
2.6 172.563 172.56

PEAK RESULTS

Peak
ID Isotope
1
2 Pu236
3 Pu238

Am241
4
5 Pu239

Pu240
6 Np237

AEA
Fract.
0.0021
0.8871
0.0686

0.0283
0.0096

0.0043

Pea k Centroid
Exp. Obs. Diff.

6.277
5.756 5.755 0.001
5.499 5.484 0.015
5.480 5.484 -0.004

5.312
5.143 5.147 -0.004
5.144 5.147 -0.003
4.781 4.887 -0.106

FWHM
0.08
0.06
0.07

0.03
0.03

0.28

Count
Rate c/m

0.08
35.19

2.72

1.12
0.38

0.17

Activity
d/m uCi/ea
0.41 0.185E-06

178.28 0.803E-04
18.77 0.845E-05

0.648E-05
5.58 0.251E-05
1.88 0.848E-06

0.848E-06
0.98 0.441E-06

DETECTOR CALIBRATION
Energy(MEV) = 4.076 + (0.0047)*Channel

Energy range (MeV): 4.076 TO 6.483
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
19661.0
19661.0
19834.1
-173.1

% Recovery
100.000
100.000
100.880
-0.880

Analyzed by:

Peak
ID
1
2
3
4
5
6

1
4
4
4
7
0
3

Initial
28.000
20.000
20.000
20.000
20.000
20.000

WHM
Final

16.828
12.011
14.183
7.005
6.104

59.890

. TaL
Initial
14.000
10.000
10.000
10.000
10.000
10.000

Final
13.274
5.995
2.399
2.100
2.418
4.825
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SPECTRUM SD2714.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 7179.2

6
6
6
6
6
6
6
6
6
6
6
6

5
5

4
4
4.
4
3
3
.3
.. 3
3

. . 2

2156............... 2... 2
...2................
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Raw Data Dump for AEA Spectrum:
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321

0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
2.
1.
2.
0.
4.
0.
0.
0.
3.

14.
10.
10.
25.
41.
14.
14.
41.
45.
5.

10.

0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
1.
1.
0.
1.
4.
3.
2.
3.
4.

13.
5.
8.

25.
52.
10.
27.
34.
48.

6.
6.

0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.
0.
3.
1.
2.
1.
0.
6.

15.
14.
6.

33.
52.
10.
30.
39.
34.
7.
9.

0.
1.
2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
2.
1.
1.
2.
0.
2.
3.

13.
12.
5.

24.
33.
18.
28.
40.
25.
5.

21.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
2.
1.
2.
1.
1.
3.

22.
5.

16.
24.
27.
10.
23.
38.
25.

7.
12.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
0.
1.
0.
3.
0.
3.
8.
3.
11.
38.
26.
17.
24.
51.
24.
6.

12.
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0.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
2.
1.
0.
0.
1.
2.
0.
4.
3.

10.
15.
4.

17.
26.
18.
13.
33.
38.
19.
4.

12.

0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
2.
0.
0.
2.
1.
1.
1.
2.
4.
4.
6.

15.
5.

14.
25.
19.
17.
35.
42.
7.
5.

17.

1.
0.
0.
0.
2.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
1.
1.
1.
1.
0.
2.
9.

23.
1.

21.
28.
20.
13.
27.
44.
11.
7.

16.

0.
0.
0.
0.
0.
0.
0.
1.
1.

0.
0.
1.
1.
1.
0.
4.
0.
2.
2.
5.

15.
10.
7.

12.
40.
22.
18.
36.
48.
8.

15.

SP:SD2714.SPC



18.
331 21. 44. 35. 38. 46. 56. 66. 101. 127. 133.
341 205. 250. 257. 334. 415. 511. 550. 597. 683. 687.
351 786. 904. 913. 1084. 1035. 1116. 1072. 1028. 939. 811.
361 684. 536. 405. 268. 192. 128. 66. 36. 16. 9.
371 5. 2. 2. 0. 0. 0. 0. 1. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 1. 0. 1. 1. 0. 2.
411 0. 0. 0. 0. 1. 1. 0. 0. 2. 0.
421 0. 2. 0. 0. 1. 1. 0. 1. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
441 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
451 0. 0. 1. 0. 1. 0. 1. 1. 2. 2.
461 1. 1. 3. 5. 0. 0. 4. 3. 3. 0.
471 2. 1. 2. 2. 3. 1. 0. 0. 1. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.1
511 0. 0.
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F-947 SEG.COMP #9 PU
File ID: SD4714.SPC

Counted on: 2/10/90 @13: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
1429.4 1453.8
62.3 64.6
151.2 0.0
209.1 208.9

Peak center
Initial Final

357.590 357.590
301.013 301.013
255.938 255.938
229.099 229.099

FWHM
Initial Final
20.000 10.411
24.000 11.716
12.000 12.123
20.000 10.816

PEAK RESULTS

Peak
ID Isotope
1 Cm243

Cm244
2 Pu238
3
4

AEA
Fract.
0.8384

0.0451
0.0000
0.1164

Peak Centroid
Exp. Obs. Diff.
5.786 5.810 -0.024
5.796 5.810 -0.014
5.499 5.539 -0.040

5.323
5.194

FWHM
0.05

0.06
0.06
0.05

Count
Rate c/m

26.21

1.41
0.00
3.64

Activity
d/m uCi/ea

154.30 0.695E-04
0.507E-04

8.42 0.379E-05
0.00 O.OOOE+00
15.64 0.705E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.094 + (0.0048)*Channel

Energy range (MeV): 4.094 TO 6.552
Efficiency = 0.2327 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
15638.0
15637.3
15631.3

6.0

Analyzed by:

% Recovery
100.000
99.996
99.957
0.039

DM

Peak
ID
1
2
3
4

Tau
Initial
10.000
12.000
6.000

10.000

Final
4.684
3.575
6.102
5.712
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SPECTRUM SD4714.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 5344.2

4
.4

......... 4
.. 4

2
.2
.. 2
2

........... 1
... ........ ..... .... ...............
......................................................................1
....................................
... 1

160



1
2
3
4
5
6
7

22
9

ic
1

2
2

1

1

21
2

2:

3
3
3

2
2
2
22
2
2

3
3
3
3
33
3
3
3

3

4
4

1 0. 0. 0. 0. 0. 1 . 0.
1 0. 0. 0. 0. 1. 2. 0.
1 0. 0. 0. 0. 1. 0. 0.
1 0. 0. 0. 0. 0. 0. 0.
1 0. 0. 0. 2. 1. 0. 0.
1 0. 0. 0. 0. 0. 0. 0.
1 0. 1. 1. 0. 0. 0. 0.
1 0. 0. 0. 0. 0. 0. 0.
1 0. 0. 0. 0. 0. 1. 0.
1 0. 0. 0. 0. 0. 0. 0.
1 0. 0. 0. 1. 0. 0. 1.

11 0. 1. 0. 0. 0. 1. 1.
21 0. 2. 0. 0. 0. 0. 1.
31 0. 0. 1. 1. 0. 1. 0.
41 0. 0. 0. 1. 0. 0. 1.
51 1. 0. 1. 0. 1. 0. 1.
61 0. 2. 1. 1. 1. 2. 4.
71 1. 3. 1. 0. 0. 2. 0.
81 0. 3. 0. 1. 1. 0. 0.
91 0. 0. 5. 1. 1. 2. 2.
01 1. 3. 4. 4. 5. 4. 6.
11 12. 14. 21. 24. 28. 39. 33.
21 67. 73. 83. 116. 110. 119. 115.
31 99. 93. 58. 54. 36. 17. 14.
41 4. 2. 2. 2. 1. 4. 4.
51 8. 8. 10. 6. 5. 4. 4.
61 4. 7. 4. 7. 6. 4. 2.
71 1. 3. 6. 2. 6. 7. 2.
81 7. 6. 8. 14. 15. 12. 19.
91 23. 25. 10. 31. 27. 36. 34.
01 34. 30. 24. 37. 28. 20. 16.
11 7. 5. 4. 4. 9. 3. 4.
21 8. 10. 8. 4. 8. 14. 8.
31 14. 17. 33. 26. 31. 51. 55.
41 155. 168. 216. 260. 315. 361. 404.
51 598. 653. 665. 700. 776. 776. 818.
61 512. 392. 292. 171. 94. 47. 31.
71 1. 1. 0. 0. 0. 0. 0.
81 0. 0. 0. 0. 0. 0. 0.
91 0. 0. 0. 0. 0. 0. 2.
01 1. 1. 0. 1. 0. 0. 0.
11 0. 0. 0. 0. 1. 1. 1.
21 0. 0. 1. 0. 0. 1. 0.
31 0. 0. 0. 0. 0. 0. 1.
441 0. 1. 0. 0. 0. 0. 0.
151 0. 0. 0. 0. 0. 0. 1.
461 0. 0. 3. 1. 1. 3. 1.
471 3. 0. 1. 1. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
1.
0.
0.
1.
0.
1.
0.
6.
3.
1.
8.

50.
98.
10.
3.
9.
4.
6.

17.
35.
12.
7.

10.
68.

456.
811.

10.
0.
0.
0.
0.
0.
1.
0.
1.
0.
4.
0.
0.

1.
1.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
2.
8.

42.
146.
7.
5.
8.
5.
7.

14.
40.
13.
9.

21.
75.
514.
786.
4.
0.
0.
0.
0.
0.
0.
1.
0.
0.
3.
0.
0.

0. 0. 0.
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SP:SD4714.SPCRaw Data Dump for AEA Spectrum:
0.
1.
0.
0.
1.
0.
0.
0.
1.
2.
0.
0.
0.
2.
1.
0.
2.
1.
4.
1.

12.
50.

110.
1.
3.
5.
4.
4.

19.
35.
3.
5.

23.
118.
527.
691.
2.
1.
0.
0.
0.
0.
3.
0.
0.
1.
1.
0.
0.



G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F-948 SEG.COMP#10 PU
File ID: SD3951.SPC

Counted on: 2/10/90 @13: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

5.5 5.6
1879.1 1897.9

74.4 77.8
105.2 104.2

Peak center
Initial Final

470.699 470.699
359.467 359.467
302.256 302.256
229.933 229.933

FWHM
Initial Final
20.000 14.974
20.000 13.884
24.000 12.474
20.000 11.801

Tau
Initial Final
10.000 14.969
10.000 7.499
12.000 2.388
10.000 6.978

PEAK RESULTS

Peak
ID Isotope
1
2 Pu236
3 Am241
4 Pu239

AEA
Fract.
0.0026
0.8969
0.0552
0.0453

Peak Centroid
Exp. Obs. Diff.

6.279
5.756 5.745 0.011
5.480 5.471 0.009
5.143 5.124 0.019

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
20050.0
20050.0
20180.8

-130.8

% Recovery
100.000
100.000
100.652
-0.652

Analyzed by:
DM

162

Peak
ID
1
2
3
4

FWHM
0.07
0.07
0.06
0.06

Count
Rate c/m

0.10
36.20
2.23
1.83

d/m
0.52

183.41
11.77
9.08

Activity
uCi/ea

0.234E-06
0.826E-04
0. 530E-05
0.409E-05



SPECTRUM SD3951.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 6820.6

4.
... 4
.4

3
3
.3
.. 3
3.

.2
2

........ ..................... 2 ...
2..............................................................

.................................................. 2

............ 2
2

1
163



Raw Data Dump for AEA Spectrum: SP:SD3951.SPC
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.

11 0. 1. 0. 1. 0. 0. 2. 0. 0. 0.
21 0. 0. 1. 1. 1. 1. 1. 0. 0. 0.
31 1. 0. 1. 0. 0. 0. 0. 0. 0. 1.
41 1. 0. 1. 1. 0. 2. 0. 0. 0. 0.
51 0. 2. 1. 0. 1. 1. 0. 0. 0. 0.
61 0. 0. 2. 1. 1. 0. 0. 0. 1. 0.
71 0. 0. 3. 1. 1. 2. 0. 1. 1. 0.
81 1. 0. 0. 1. 0. 0. 0. 1. 2. 1.
91 0. 0. 0. 1. 0. 0. 1. 0. 0. 1.

101 0. 0. 0. 0. 0. 1. 1. 0. 0. 0.
111 0. 0. 1. 0. 2. 2. 0. 0. 1. 0.
121 0. 3. 0. 0. 0. 2. 0. 2. 2. 1.
131 1. 0. 0. 0. 2. 1. 3. 1. 2. 1.
141 2. 1. 0. 1. 1. 1. 1. 0. 1. 0.
151 1. 0. 1. 0. 0. 1. 0. 1. 2. 0.
161 1. 0. 3. 1. 1. 0. 1. 0. 1. 4.
171 1. 1. 0. 2. 1. 1. 3. 1. 2. 0.
181 1. 2. 2. 1. 2. 1. 1. 1. 0. 0.
191 1. 0. 1. 0. 1. 3. 0. 1. 1. 1.
201 0. 2. 1. 0. 4. 0. 3. 4. 4. 1.
211 4. 6. 6. 10. 8. 16. 15. 24. 17. 33.
221 28. 38. 44. 58. 54. 60. 51. 46. 52. 81.
231 56. 48. 47. 31. 21. 17. 15. 9. 12. 3.
241 6. 6. 3. 1. 0. 1. 1. 1. 2. 1.
251 1. 4. 4. 2. 2. 2. 6. 5. 1. 7.
261 6. 6. 7. 9. 10. 7. 8. 8. 6. 9.
271 5. 4. 8. 5. 6. 9. 7. 12. 5. 16.
281 21. 22. 25. 14. 17. 30. 23. 22. 26. 25.
291 34. 28. 25. 34. 35. 27. 37. 38. 40. 34.
301 40. 46. 41. 35. 32. 38. 24. 19. 16. 13.
311 10. 7. 3. 2. 2. 2. 3. 4. 3. 1.
321 4. 5. 2. 3. 5. 4. 7. 9. 4. 6.
331 9. 14. 10. 11. 20. 37. 38. 57. 73. 73.
341 123. 173. 203. 226. 275. 361. 403. 461. 533. 562.
351 722. 748. 807. 886. 954. 1039. 1057. 1014. 1051. 1037.
361 930. 836. 765. 642. 483. 393. 263. 193. 119. 75.
371 41. 26. 14. 7. 1. 3. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0. 0. 1. 1.
421 0. 1. 1. 0. 1. 2. 0. 1. 0. 0.
431 2. 0. 0. 0. 0. 0. 0. 1. 0. 1.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 1. 0. 1. 0. 1.
461 1. 3. 3. 3. 3. 3. 3. 2. 4. 1.
471 5. 3. 2. 1. 4. 1. 2. 0. 2. 1.
481 0. 0. 1. 0. 1. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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GENE R AL AL P H A ENE RGY
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F-949 SEG.COMP#11 PU
File ID: SD3954.SPC

Counted on: 2/11/90 @11: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial

10.4
1898.2

85.1
50.6

149.1

Final
10.0

1910.1
87.0
52.5

151.5

Peak center
Initial Final

471.543 471.543
359.114 359.114
301.260 301.260
264.610 264.610
229.417 229.417

PEAK RESULTS

Peak
ID Isotope
1
2 Pu236
3 Th228

Am241
4
5

AEA
Fract.
0.0045
0.8469
0.0593

0.0305
0.0588

Ex

5.
5
5

Peak Centroid
p. Obs. Di

6.283
756 5.744 0.
.430 5.466 -0.
.480 5.466 0.

5.290
5.121

ff. FWHM
0.06

012 0.06
036 0.06
014

0.04
0.05

Count
Rate c/m

0.19
35.86

2.51

1.29
2.49

Activity
d/m uCi/ea
0.96 0.430E-06

181.69 0.818E-04
17.54 0.790E-05

0. 597E-05

6.41 0.289E-05
12.35 0.5561-05

DETECTOR CALIBRATION
Energy(MEV). = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
21109.0
21107.7
21170.5

-62.9

% Recovery
100.000
99.994
100.291
-0.298

Analyzed by:
DM
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Peak
ID
1
2
3
4
5

Initial
20.000
20.000
20.000
20.000
20.000

FWHM
Final

13.382
13.459
13.453
8.169

10.611

Tau
Initial
10.000
10.000
10.000
10.000
10.000

Final
6.489
7.396
2.603
1.755
7.113



Raw Data Dump for AEA Spectrum: SP:SD3954.SPC
1 0. 0. 0. 0. 0. 1. 1. 1. 1. 1.

11 0. 0. 0. 0. 0. 2. 3. 2. 0. 2.

21 0. 0. 0. 1. 0. 0. 2. 0. 0. 0.

31 0. 0. 0. 0. 1. 0. 1. 0. 1. 0.

41 0. 0. 2. 0. 0. 1. 1. 0. 1. 1.

51 0. 0. 0. 1. 0. 1. 0. 0. 1. 0.

61 0. 1. 0. 0. 0. 0. 0. 1. 2. 0.

71 0. 0. 0. 0. 1. 1. 1. 1. 0. 1.

81 1. 1. 0. 0. 2. 0. 1. 1. 0. 0.

91 1. 0. 0. 1. 0. 0. 0. 0. 0. 0.

101 1. 0. 1. 0. 0. 0. 1. 0. 1. 1.

111 1. 0. 1. 1. 0. 1. 1. 1. 0. 1.

121 3. 1. 0. 2. 2. 0. 1. 3. 0. 0.

131 0. 1. 0. 0. 1. 2. 1. 0. 2. 1.

141 2. 1. 1. 0. 1. 3. 3. 2. 0. 1.

151 2. 2. 3. 1. 2. 1. 2. 1. 0. 1.

161 3. 3. 1. 0. 2. 1. 0. 0. 0. 2.

171 1. 3. 0. 2. 2. 0. 1. 0. 3. 0.

181 5. 0. 0. 2. 3. 0. 1. 0. 2. 1.

191 4. 0. 1. 1. 0. 0. 0. 3. 1. 2.

201 2. 5. 3. 1. 1. 2. 1. 5. 0. 5.

211 1. 6. 8. 14. 18. 24. 26. 33. 34. 41.

221 53. 59. 70. 87. 77. 77. 100. 79. 96. 86.

231 80. 69. 58. 42. 43. 28. 20. 17. 6. 10.

241 7. 5. 7. 6. 12. 12. 9. 15. 14. 10.

251 21. 28. 16. 22. 19. 25. 30. 26. 26. 29.

261 32. 46. 31. 38. 32. 25. 30. 30. 25. 24.

271 19. 11. 12. 9. 10. 8. 13. 7. 11. 9
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281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

25.
39.
44.
13.

1.
15.

111.
696.
942.

48.
0.
0.
0.
0.
3.
1.
0.
0.
7.
4.
2.
0.
0.

24.
32.
39.
10.

2.
11.

133.
725.
817.

23.
0.
0.
0.
0.
1.
0.
0.
0.
2.
7.
0.
0.
0.

19.
29.
46.

3.
4.

19.
223.
856.
655.

21.
0.
0.
0.
1.
1.
0.
0.
0.
5.
7.
0.
0.

15.
37.
50.

3.
3.

28.
251.
938.
565.

5.
0.
0.
0.
0.
1.
0.
0.
2.
2.
2.
1.
0.

27.
36.
38.

0.
4.

19.
317.
951.
445.

6.
0.
0.
0.
1 .
0.
0.
0.
2.
6.
2.
0.
0.

27.
39.
25.

1.
8.

44.
337.

1047.
311.

0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
3.
0.
0.

32.
41.
19.

1.
2.

58.
410.

1069.
234.

2.
0.
0.
0.
2.
1.
1.
0.
0.
5.
5.
0.
0.

31.
53.
11.

2.
6.

66.
462.

1106.
159.

0.
0.
0.
0.
2.
3.
0.
1.
2.
4.
1.
0.
0.

21.
48.
15.

1.
5.

61.
517.

1083.
99.

0.
0.
0.
0.
1.
0.
0.
0.
0.
8.
2.
0.
0.

17.
46.
14.

1.
12.
79.

649.
981.

75.
0.
0.
0.
0.
1.
0.
0.
0.
2.
7.
0.
0.
0.
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SPECTRUM SD3954.SPC
1 LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 6956.3

.5.
*. ... 5.

5.
4
4
4.
4.
3
3
.3

3.

.2

22
................................................................................................ 2

.................................................. 2

........... 2
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G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F950 SEG/COMP/#12 PU
File ID: SD3946.SPC

Counted on: 2/ 9/90 @ 0: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
1946.0 1958.5
245.9 249.9
321.6 69.1

2343.9 2333.2
5.2 8.2
1.6 0.9

Peak
Initial

357.840
300.354
262.412
228.108
150.480
126.257

center
Final

357.840
300.354
262.412
228.108
150.480
126.257

Initial
24.000
24.000
12.000
24.000
80.000
8.000

FWHM
Final

14.662
12.967
5.250

13.601
2.000
0.382

Tau
Initial
12.000
12.000
6.000

12.000
40.000
4.000

PEAK RESULTS

Isotope
Pu236
Th228
Am241

AEA
Fract.
0.4328
0.0625

0.0089
0.4919
0.0037

Np237 0.0003

Peak Centroid
Exp. Obs.
5.756 5.738
5.430 5.462
5.480 5.462

5.279
5.115
4.742

4.640 4.626

Diff.
0.018

-0.032
0.018

FWHM
0.07
0.06

0.03
0.07
0.01

0.014 0.00

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
43612.0
43611.1
43772.9

-161.8

Analyzed by:

% Recovery
100.000
99.998
100.369
-0.371

VR

Peak
ID
1
2
3
4
5
6

Final
8.261
4.179
6.220
8.431
0.200
0.057

Peak
ID
1
2

3
4
5
6

Count
Rate c/m

37.89
5.48

0.78
43.06
0.32
0.02

d/m
191.98
38.29

3.85
213.81

1.59
1.85

Activity
uCi/ea

0.865E-04
0.172E-04
0. 130E-04
0.173E-05
0.963E-04
0.715E-06
0.835E-06
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SPECTRUM SD3946.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC

6
6
6
6
6
5
5
5

. .4

........... 4
............................................4 .

..... .... .. ....... ... ..... ... .. .. ... .. .. .... ... .. .. ... ..... ... ..... .4 .

................... .. ... ........ 4
.. 4

3
3
2
.2

.2
...... 2

.... . .

.............................. 1.

..........................................................1

..................................... 1

....... 1
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Raw Data Dump for AEA Spectrum: SP:SD3946.SPC
1 0. 0. 0. 0. 0. 0. 2. 3. 1. 0.

11 2. 0. 1. 2. 1. 1. 1. 1. 0. 0.

21 1. 1. 2. 0. 0. 1. 1. 1. 1. 0.

31 1. 0. 1. 2. 1. 0. 0. 0. 0. 0.

41 0. 1. 2. 2. 0. 0. 1. 2. 1. 1.

51 0. 2. 0. 1. 1. 1. 0. 2. 1. 0.

61 0. 0. 1. 0. 1. 0. 2. 3. 1. 0.

71 0. 2. 1. 2. 1. 0. 0. 0. 1. 1.

81 1. 0. 1. 0. 1. 2. 0. 1. 0. 0.

91 2. 0. 0. 2. 0. 1. 1. 1. 2. 0.

101 2. 2. 2. 0. 1. 1. 2. 2. 1. 2.

111 2. 1. 3. 0. 3. 7. 1. 1. 2. 0.

121 2. 2. 3. 2. 3. 4. 5. 0. 1. 2.

131 3. 0. 1. 0. 0. 1. 0. 3. 4. 1.

141 1. 4. 7. 0. 5. 0. 2. 0. 3. 4.

151 4. 3. 2. 1. 3. 0. 2. 0. 1. 2.

161 2. 4. 1. 1. 3. 1. 1. 3. 0. 1.

171 6. 4. 4. 2. 6. 4. 2. 2. 1. 1.

181 0. 2. 4. 2. 1. 3. 0. 5. 4. 4.

191 4. 4. 7. 5. 2. 7. 7. 6. 9. 7.

201 16. 21. 23. 23. 42. 47. 66. 72. 112. 136.

211 164. 186. 224. 334. 394. 473. 562. 603. 726. 841.

221 902. 1109. 1134. 1198. 1312. 1294. 1379. 1310. 1233. 1074.

231 1017. 829. 709. 489. 402. 304. 204. 145. 82. 68.

241 36. 21. 16. 9. 13. 13. 16. 11. 18. 23.

251 23. 16. 20. 26. 25. 22. 16. 36. 35. 35.

261 27. 36. 30. 22. 29. 28. 21. 26. 22. 14.

271 12. 10. 4. 11. 18. 12. 14. 15. 24. 23.

281 38. 40. 34. 42. 43. 44. 69. 55. 73. 88.

291 86. 88. 107. 91. 121. 125. 121. 146. 126. 148.

301 123. 141. 115. 88. 73. 57. 41. 37. 24. 29.

311 12. 8. 7. 3. 2. 5. 3. 3. 5. 2.

321 6. 5. 1. 4. 6. 5. 4. 4. 8. 6.

331 24. 15. 24. 34. 31. 52. 68. 104. 118. 139.

341 169. 210. 290. 338. 347. 489. 518. 610. 674. 760.

351 844. 914. 957. 1047. 1099. 1043. 1095. 1059. 992. 929.

361 826. 722. 560. 460. 351. 230. 183. 130. 85. 44.

371 30. 14. 14. 6. 1. 2. 0. 0. 0. 0.

381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

411 0. 0. 0. 0. 2. 0. 0. 0. 0. 0.

421 0. 0. 2. 0. 0. 0. 0. 0. 0. 0.

431 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.

441 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.

451 0. 0. 1. 0. 1. 0. 0. 1. 1. 1.

461 0. 1. 1. 1. 1. 1. 2. 4. 1. 1.

471 3. 2. 1. 0. 0. 1. 2. 1. 2. 0.

481 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.

491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

511 0. 0.
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Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT E60044

PROCEDURE/REV LA-503-156/C-2

TECHNOLOGIST R. D. Hal e

DATE February 08, 1990

TEMPERATURE 23 C

STARTING TIME 0900 02-07-90

ENDING TIME 1500 02-08-90

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0897

2 Reagent Blank F0946

3 Sample Composite 5 F0899

4 Duplicate Sample Composite 5 F0900

5 Sample Composite 5 F0905

6 Duplicate Sample Composite 5 F0906

7 Sample Composite 6 F0923

8 Duplicate Sample Composite 6 F0924

9 Sample Composite 6 F0929

10 Duplicate Sample Composite 6 F0930

I Sample Composite 8 F947

CUSTOMER ID: 000008

Americium Analysis

Fusion Dissolution

STANDARD TYPE PRIMARY BOOK #
& ALIQUOT VOL.

LMVCS Check Std. 16B343/10 uL _

Spike 116B343/10 uL

SECOND BOOK #
& ALIQUOT VOL.

F0947/1 mL

THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. OF STD.

N/A

9B343/100 uL N/A

.1. I

I I_
SST-102 Rev. I 10/2/90 Interim
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Duplicate Sample Composite 8 F0954

Spike Composite 8 F0949

Final LMCS Check Std. F0950

DESCRIPTION LAB ID

12 Duplicate Sample Composite 8 F0948

13 Sample Composite 8 F0953

14

15

16

17

18

19

21

_ 1

,



(§Vi She T anrk
airat Un e rd

ANALYTE: Am-241

PROCEDURE: LA-508-051 REVISION: A-2

INSTRUMENT: Canberra Jupiter System PROPERTY NUMBER: E60044

TECHNOLOGIST: Varies PAYROLL NUMBER: Varies

DATE: See Attached Sheets

CALIBRATION STANDARD ID: N/A

ANALYTE CONCENTRATION: N/A

TYPE OF CALIBRATION: N/A

COMMENTS: Detectors are aligned not calibrated.

R 9

SST-103 Rev. B 9/27/90 Interim
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F-897 SEG.COMP#7 AM

File ID: SD2726.SPC

A N A L Y S I S

Counted on:
Detector/Geometry
Count time:

2/13/90 @ 0: 0
number: 2/ 1

30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
2841.1 2830.9
3932.2 3937.6

Peak center
Initial Final

298.349 298.349
253.170 253.170

PEAK RESULTS

Peak
ID Isotope
1 Pu238

Am241
2 Am243

AEA Peak Centroid
Fract. Exp. Obs. Diff.
0.4269 5.499 5.483 0.016

5.480 5.483 -0.003
0.5731 5.234 5.271 -0.037

FWHM
0.08

0.07

Count Activity
Rate c/m d/m uCi/ea

63.53 443.59 0.200E-03
0.153E-03

85.29 3898.24 0.176E-02

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0047)*Channel

Energy range (MeV): 4.081 TO 6.487
Efficiency - 0.1989 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
75197.0
75196.7
74407.8

788.9

% Recovery
100.000
100.000
98.950
1.049

Analyzed by:

Peak
ID
1
2

Initial
24.000
20.000

WHM
Final

16.162
13.999

. Tau
Initial
12.000
10.000

Final
5.853
4.917

MAX

174



SPLCIRUM SDZ126.SPC
1 LEGEND: RAW - .... MODELED PEAKS - 1,2,.., ETC 15192.4

2.
2

................ 2

.....................................2..22
1...--.-.-..--.......................2..
........... ......................... 2
-. 1 ... 2.....
....... 1
. ............... 1
....................................... 1
..............................................1
................... 1
..I
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Raw Data Dump for AEA Spectrum:
1 0. 0. 0. 0.

11 0. 0. 3. 1.
21 0. 2. 0. 0.
31 0. 1. 2. 1.
41 2. 1. 2. 1.
51 1. 3. 2. 1.
61 2. 3. 0. 1.
71 1. 1. 2. 0.
81 0. 0. 3. 1.
91 1. 1. 0. 0.

101 0. 2. 2. 1.
ill 1. 3. 1. 1.
121 3. 2. 4. 2.
131 1. 2. 1. 1.
141 3. 5. 3. 2.
151 5. 4. 4. 0.
161 5. 5. 2. 5.
171 5. 7. 9. 8.
181 7. 6. 8. 8.
191 10. 12. 8. 19.
201 28. 25. 27. 33.
211 51. 63. 71. 83.
221 133. 181. 173. 204.
231 331. 354. 403. 433.
241 946. 1078. 1170. 1345.
251 2189. 2326. 2241. 2102.
261 589. 448. 393. 342.
271 145. 137. 171. 170.
281 396. 421. 508. 541.
291 1157. 1288. 1385. 1402.
301 1185. 1132. 923. 796.
311 130. 99. 75. 57.
321 2. 4. 0. 1.
331 1. 1. 2. 1.
341 3. 1. 4. 4.
351 1. 2. 3. 1.
361 0. 0. 1. 0.
371 0. 0. 0. 0.
381 0. 0. 0. 0.
391 0. 0. 0. 0.
401 0. 0. 1. 0.
411 0. 0. 1. 0.
421 1. 0. 0. 0.
431 0. 0. 0. 0.
441 0. 0. 0. 0.
451 0. 0. 0. 0.
461 0. 0. 0. 0.
471 1. 0. 1. 1.
481 0. 0. 0. 0.
491 0. 0. 0. 0.
511 0. 0.

SP:SD2726.SPC
0.
1.
0.
0.
0.
1.
2.
4.
1.
3.
0.
4.
2.
0.
4.
5.
5.
9.

12.
19.
30.
82.

215.
533.

1457.
1961.
265.
185.
628.

1481.
635.

45.
0.
2.
3.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.

0.
2.
3.
3.
1.
2.
2.
3.
3.
1.
0.
2.
2.
4.
1.
1.
4.
9.

10.
24.
33.
88.

224.
506.

1612.
1704.

225.
209.
660.

1579.
528.

29.
1.
2.
0.
0.
3.
0.
0.
0.
0.
2.
0.
0.
0.
0.
1.
1.
0.
0.
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1.
0.
0.
1.
0.
1.
0.
0.
1.
1.
0.
6.
1.
0.
3.
3.
4.
4.

16.
16.
54.
97.

237.
580.

1749.
1479.

192.
236.
766.

1557.
407.

18.
1.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
3.
0.

1.
1.
2.
0.
.5.
1.
2.
4.
2.
1.
2.
7.
3.

11.
11.
49.
95.

237.
676.
1823.
1218.
180.
259.
872.
1612.
333.
12.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
1 .
0.
0.
2.
0.
2.
1.
1.
1.
0.
2.
1 .
4.
3.
4.
5.
8.
20.
18.
54.

124.
281.
788.

2038.
972.
203.
274.
995.

1547.
242.
5.
0.
2.
2.
2.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.
0.

0.
1.
2.
0.
0.
0.

1.
1.
2.
3.
2.
0.
3.
2.
0.
5.
3.
8.

12.
29.
52.

150.
330.
843.

2181.
729.
151.
332.
1063.
1444.
160.
2.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.



G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F946 AM

File ID: SD3956.SPC

Counted on: 2/12/90 @15: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

4.9 4.3
122.1 47.0

2724.3 2794.8
4.3 3.1

Peak center
Initial Final

353.061 353.061
296.965 296.965
253.936 253.936
108.186 108.186

PEAK RESULTS

Peak
ID Isotope
1 Ra224
2 Th228
3 Am243
4 U 235

AEA
Fract.
0.0020
0.0007
0.9935
0.0038

Peak Centroid
Exp. Obs. Diff.
5.680 5.715 -0.035
5.430 5.445 -0.015
5.234 5.239 -0.005
4.396 4.539 -0.143

DETECTOR CALIBRATION
Energy(MEV) = 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
39211.0
39209.6
39401.6

-192.0

% Recovery
100.000
99.996
100.486
-0.490

Analyzed by:
MAX

177

Peak
ID
1
2
3
4

Initial
24.000
12.000
24.000
72.000

FWHM
l Final

27.195
0.111

18.856
295.052

. Tau
Initial
12.000
6.000

12.000
36.000

Final
4.586
4.586
4.432

17.485

FWHM
0.13
0.00
0.09
1.42

Count
Rate c/m

0.15
0.05

78.29
0.30

d/m
0.82
0.38

3533.97
2.64

Activity
uCi/ea

0.368E-06
0.171E-06
0. 159E-02
0.119E-05



SPECTRUM SD3956.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 10532.2

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

3
.3
.. 3
.....3
......... .3
................ .3
........................... 3 ..
...............................................3 ...
...................................................................... 3
.................................................. 3
............ 3
3.

1

1

1

1

1
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Raw Data Dump for AEA Spectrum: SP:SD3956.SPC
1 0. 0. 0. 0. 0. 2. 0. 2. 0. 0.

11 1. 1. 0. 0. 1. 1. 0. 0. 0. 1.
21 3. 2. 1. 0. 0. 0. 3. 1. 1. 1.
31 3. 0. 1. 2. 0. 0. 1. 1. 0. 1.
41 0. 1. 2. 4. 1. 0. 1. 1. 0. 1.
51 0. 0. 3. 0. 0. 0. 1. 0. 0. 0.
61 0. 0. 1. 3. 1. 1. 1. 1. 1. 2.
71 0. 1. 1. 4. 2. 1. 0. 3. 3. 2.
81 1. 1. 1. 0. 0. 3. 2. 1. 0. 0.
91 1. 0. 0. 1. 1. 0. 0. 2. 3. 0.

101 1. 2. 2. 3. 3. 1. 4. 4. 1. d.
111 2. 3. 2. 1. 1. 1. 2. 0. 4. 3.
121 1. 1. 1. 1. 2. 0. 3. 3. 3. 1.
131 2. 2. 3. 1. 5. 2. 2. 5. 1. 2.
141 3. 0. 1. 4. 3. 4. 2. 3. 2. 2.
151 3. 3. 3. 1. 2. 9. 2. 3. 3. 3.
161 5. 8. 6. 9. 0. 4. 5. 5. 7. 7.
171 5. 11. 2. 5. 5. 8. 12. 7. 8. 6.
181 11. 13. 15. 17. 9. 15. 21. 19. 14. 20.
191 28. 26. 22. 24. 31. 47. 38. 33. 49. 42.
201 42. 43. 40. 50. 57. 48. 62. 66. 86. 70.
211 84. 95. 99. 130. 148. 116. 141. 174. 159. 214.
221 197. 216. 235. 228. 257. 304. 342. 330. 370. 386.
231 442. 468. 496. 541. 546. 628. 598. 665. 778. 826.
241 863. 911. 967. 1074. 1099. 1169. 1251. 1278. 1305. 1377.
251 1445. 1512. 1452. 1456. 1360. 1349. 1273. 1129. 961. 830.
261 725. 583. 443. 341. 246. 222. 159. 122. 101. 72.
271 65. 43. 44. 39. 28. 13. 14. 6. 9. 5.
281 6. 6. 3. 0. 6. 5. 8. 2. 9. 5.
291 9. 4. 8. 5. 3. 5. 5. 10. 8. 9.
301 2. 6. 2. 1. 5. 3. 2. 5. 1. 1.
311 1. 2. 0. 0. 2. 0. 0. 1. 0. 2.
321 0. 0. 3. 1. 1. 0. 1. 0. 2. 1.
331 0. 2. 0. 1. 0. 2. 1. 1. 1. 2.
341 3. 1. 0. 1. 0. 2. 2. 3. 2. 4.
351 2. 5. 2. 0. 1. 4. 2. 3. 1. 0.
361 1. 0. 1. 0. 2. 1. 1. 0. 1. 0.
371 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 1. 0. 0. 0. 0. 1. 0. 0.
421 0. 0. 0. 0. 0. 3. 0. 1. 1. 0.
431 0. 1. 1. 0. 1. 2. 1. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
461 0. 0. 0. 0. 0. 1. 0. 0. 0. 0.
471 0. 0. 1. 0. 2. 2. 1. 2. 2. 3.
481 1. 0. 0. 1. 0. 0. 0. 0. 1. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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G E N E R A L A L P H A E N E R G Y A N A L Y S I S
Rev. 1.10

DATA REDUCTION REPORT

SAMPLE
F-947 SEG.COMP#9 AM
File ID: SD5591.SPC

Counted on: 2/13/90 @ 1: 0
Detector/Geometry number: 5/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
90.2 45.9

2201.3 2284.0
0.0 0.1

Peak center
Initial Final

297.390 297.390
253.753 253.753
117.607 117.607

FWHM
Initial Final
12.000 14.564
24.000 16.826
0.000 0.200

PEAK RESULTS

Peak AEA Peak Centroid
ID Isotope Fract. Exp. Obs. Diff.
1 Pu238 0.1885 5.499 5.495 0.004

Am241 5.480 5.495 -0.015
2 0.8115 5.290
3 Np237 0.0000 4.640 4.650 -0.010

FWHM
0.07

0.08
0.00

Count
Rate c/m

13.84

59.58
0.00

Activity
d/m uCi/ea

95.23 0.429E-04
0.329E-04

295.12 0.133E-03
0.04 0.184E-07

DETECTOR CALIBRATION
Energy(MEV) = 4.097 + (0.0047)*Channel

Energy range (MeV): 4.097 TO 6.504
Efficiency = 0.2019 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
33335.0
33334.3
36714.0
-3379.7

Analyzed by:

% Recovery
100.000
99.998
110.137
-10.139

MAX

Peak
ID
1
2
3

Tau
Initial
6.000

12.000
0.000

Final
0.000
4.315
0.200
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Raw Data Dump for AEA Spectrum: SP:SD5591.SPC
1 0. 0. 0. 0. 0. 0. 1. 3. 1. 3.

11 1. 1. 2. 2. 7. 6. 1. 2. 3. 4.
21 2. 3. 4. 1. 6. 2. 5. 3. 2. 2.
31 2. 4. 3. 3. 3. 5. 4. 1. 4. 4.
41 5. 4. 4. 3. 3. 3. 5. 4. 4. 3.
51 3. 2. 5. 1. 5. 2. 5. 5. 2. 5.
61 3. 3. 3. 3. 6. 4. 5. 2. 6. 6.
71 3. 7. 4. 5. 3. 13. 2. 3. 3. 4.
81 1. 10. 6. 5. 4. 4. 4. 3. 7. 5.
91 4. 2. 5. 4. 7. 3. 9. 8. 10. 3.

101 5. 4. 6. 3. 6. 13. 6. 5. 6. 6.
111 11. 7. 10. 11. 6. 9. 8. 6. 7. 12.
121 6. 11. 4. 8. 8. 9. 7. 3. 6. 6.
131 4. 8. 10. 8. 6. 8. 11. 8. 8. 3.
141 5. 10. 8. 13. 14. 12. 13. 14. 10. 9.
151 16. 18. 15. 16. 14. 11. 13. 15. 16. 19.
161 13. 10. 16. 19. 13. 14. 24. 17. 21. 13.
171 13. 19. 21. 29. 21. 22. 25. 18. 30. 12.
181 30. 29. 24. 41. 29. 24. 29. 44. 33. 40.
191 33. 40. 32. 49. 33. 36. 43. 42. 58. 57.
201 49. 48. 44. 61. 86. 71. 62. 91. 71. 74.
211 82. 82. 103. 119. 118. 104. 106. 136. 154. 129.
221 127. 139. 169. 182. 216. 219. 251. 244. 265. 304.
231 311. 337. 353. 461. 422. 490. 519. 590. 649. 662.
241 665. 787. 803. 858. 987. 972. 982. 1113. 1102. 1164.
251 1198. 1189. 1216. 1154. 1175. 1097. 1017. 934. 804. 649.
261 504. 419. 322. 219. 176. 106. 100. 88. 78. 73.

271 41. 54. 35. 22. 14. 11. 7. 7. 14. 11.

281 6. 9. 13. 4. 10. 8. 12. 9. 18. 18.

291 20. 19. 20. 16. 16. 27. 29. 19. 17. 17.

301 15. 11. 13. 16. 10. 7. 7. 2. 2. 3.

311 1. 2. 3. 2. 1. 1. 0. 0. 0. 0.

321 0. 0. 1. 2. 1. 0. 2. 0. 0. 0.

331 1. 0. 0. 0. 1. 0. 0. 0. 0. 0.

341 0. 0. 0. 0. 0. 0. 2. 0. 0. 0.

351 3. 3. 1. 0. 0. 0. 1. 0. 0. 1.

361 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

381 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.

391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

431 0. 1. 0. 0. 0. 0. 0. 0. 0. 1.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
461 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.
471 2. 1. 2. 1. 0. 0. 0. 0. 0. 0.
481 0. 2. 1. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.
511 0. 0.
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G E NE R A L A L P H A E NE RG Y
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F-948 SEG.COMP#10 AM
File ID: SD4722.SPC

Counted on: 2/13/90 @ 1: 0
Detector/Geometry number: 4/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
52.0 26.1

1089.1 1144.6

Peak center
Initial Final

294.392 294.392
250.312 250.312

FWHM
Initial Final
12.000 12.053
28.000 21.345

PEAK RESULTS

Peak
ID Isotope
1 Pu238

Am241
2

AEA
Fract.
0.1259

0.8741

Peak Centroid
Exp. Obs. Diff.
5.499 5.507 -0.008
5.480 5.507 -0.027

5.295

FWHM
0.06

0.10

Count Activity
Rate c/m d/m uCi/ea

7.78 46.46 0.209E-04
0.160E-04

54.04 232.23 0.105E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.094 + (0.0048)*Channel

Energy range (MeV): 4.094 TO 6.552
Efficiency = 0.2327 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
29296.0
29295.3
30911.4
-1616.0

% Recovery
100.000
99.998
105.514
-5.516

Analyzed by:
MAX

183

Peak
ID
1
2

Tau
Initial
6.000

14.000

Final
0.000
2.211



SPECTRUM SD4722.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 4258.0
1

2

2.12.
12.
12.
1.2.
1..2.

1 ....2.
1 ..... 2.
1 ....... 2 .
1 ........ 2...
1 ........... ....
1 ................. .2
1 ................... 2.. .2 .
1 ........................ 2.... . . .

1 ........................................ 2 ....
................................................... 2 ....
1.................................................-..............2.
....................................................--.....-........2.
.................................. 2..

22.

184



Raw Data Dump for AEA Spectrum: SP:SD4722.SPC
1 0. 0. 0. 0. 0. 0. 1. 3. 4. 1.

11 3. 3. 5. 4. 6. 3. 6. 3. 3. 6.
21 2. 4. 2. 2. 3. 5. 5. 3. 5. 3.
31 5. 4. 1. 1. 4. 3. 2. 4. 6. 5.
41 6. 6. 8. 4. 4. 7. 5. 5. 5. 8.
51 8. 4. 4. 6. 5. 7. 5. 10. 6. 4.
61 7. 9. 10. 7. 5. 10. 5. 4. 6. 10.
71 12. 3. 9. 6. 7. 6. 7. 11. 6. 9.
81 16. 13. 9. 13. 9. 6. 6. 9. 5. 7.
91 21. 10. 13. 9. 11. 23. 10. 13. 14. 16.

101 16. 16. 15. 23. 20. 16. 17. 14. 20. 13.
111 22. 12. 18. 17. 24. 21. 22. 15. 20. 25.
121 15. 23. 25. 29. 26. 33. 20. 21. 27. 20.
131 29. 25. 33. 30. 25. 30. 30. 39. 41. 27.
141 31. 35. 29. 43. 45. 38. 40. 42. 35. 47.
151 42. 28. 36. 42. 58. 53. 59. 54. 58. 45.
161 53. 50. 50. 63. 61. 64. 81. 56. 60. 66.
171 77. 66. 70. 72. 86. 78. 76. 72. 86. 104.
181 93. 93. 93. 93. 92. 110. 103. 109. 108. 122.
191 118. 120. 117. 125. 115. 153. 143. 149. 159. 170.
201 164. 148. 174. 184. 191. 187. 203. 204. 224. 246.
211 228. 232. 243. 247. 238. 239. 241. 249. 296. 277.
221 296. 333. 341. 321. 333. 344. 355. 397. 354. 403.
231 372. 388. 424. 441. 461. 449. 469. 458. 470. 503.
241 474. 526. 496. 496. 556. 538. 571. 571. 627. 579.
251 554. 545. 580. 468. 500. 453. 384. 340. 280. 229.
261 146. 128. 108. 82. 56. 45. 32. 33. 23. 26.
271 19. 15. 13. 11. 9. 3. 9. 6. 6. 3.
281 8. 9. 7. 5. 10. 9. 7. 6. 14. 4.
291 6. 11. 17. 7. 11. 10. 10. 8. 4. 3.
301 7. 4. 1. 6. 4. 4. 3. 0. 2. 0.
311 2. 0. 2. 0. 0. 0. 0. 0. 0. 0.
321 0. 1. 0. 2. 0. 0. 0. 1. 1. 1.
331 0. 1. 1. 0. 1. 0. 2. 0. 1. 1.
341 1. 1. 0. 2. 0. 2. 2. 2. 1. 1.
351 1. 1. 1. 1. 1. 0. 1. 1. 0. 0.
361 0. 1. 0. 0. 1. 0. 2. 0. 1. 0.

371 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

391 0. 0. 0. 0. 1. 0. 1. 0. 0. 0.

401 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.

411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

421 0. 0. 0. 2. 0. 0. 0. 0. 1. 1.

431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

441 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.

451 0. 1. 0. 0. 0. 1. 0. 1. 0. 0.
461 0. 0. 1. 0. 0. 2. 1. 2. 0. 0.
471 0. 1. 1. 1. 0. 0. 1. 1. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.
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G E N E R A L A L P H A E N E R G Y
Rev. 1.10

A N A L Y S I S

DATA REDUCTION REPORT

SAMPLE
F-949 SEG.COMP#11 AM
File ID: SD3958.SPC

Counted on: 2/13/90 @ 1: 0
Detector/Geometry number: 3/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final
69.9 45.7

1416.7 1464.9
2.4 3.3
0.0 0.1

Peak center
Initial Final

294.281 294.281
248.325 248.325
101.979 101.979
27.155 27.155

PEAK RESULTS

Peak
ID Isotope
1 Th228
2 Am243
3
4

AEA
Fract.
0.2115
0.7866
0.0019
0.0000

Peak Centroid
Exp. Obs. Diff.
5.430 5.432 -0.002
5.234 5.212 0.022

4.509
4.150

FWHM
0.04
0.12
0.01
0.00

Count
Rate c/m

13.54
50.35
0.12
0.00

d/m
94.68

2272.65
0.61
0.00

Activity
uCi/ea

0.426E-04
0.102E-02
0.274E-06
0. 106E-08

DETECTOR CALIBRATION
Energy(MEV) - 4.020 + (0.0048)*Channel

Energy range (MeV): 4.020 TO 6.477
Efficiency = 0.2014 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
31305.0
31295.7
32005.0

-709.3

% Recovery
100.000
99.970
102.236
-2.266

Analyzed by:
MAX

186

Peak
ID
1
2
3
4

Initial
16.000
32.000

152.000
0.000

FWHM
Final
8.685

25.605
2.000
0.200

. Tau
Initial
8.000

16.000
76.000
0.000

Final
0.000
4.657
0.200
0.200



SPECTRUM SD3958.SPC
1 LEGEND: RAW = .... MODELED PEAKS = 1,2,.., ETC 5540.0
1

.1

.141.1

.1
31
31
31
31
31
31
31
.1
.1
.1
.1
1..
.1.
.1..
21..
21..
.2...
.1.2..
.1.. .2..
.1......2..
.1...........2..
.1..................2.

............................ 2 ...

............................................ 2 ....
...........................................................2..
.......................................................2..

.1 .. ......................... 2 ...

... 2.
21
.1
.1
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Raw Data Dump for AEA Spectrum: SP:SD3958.SPC
1 0. 0. 0. 0. 0. 8. 10. 10. 11. 10.

11 11. 11. 18. 16. 6. 10. 10. 14. 7. 12.

21 16. 15. 9. 10. 17. 10. 16. 15. 9. 10.

31 9. 17. 16. 4. 11. 8. 10. 11. 16. 14.

41 17. 9. 11. 14. 14. 19. 23. 12. 11. 17.

51 18. 9. 12. 14. 20. 17. 16. 12. 18. 11.

61 18. 17. 12. 15. 8. 20. 17. 11. 17. 14.

71 12. 20. 20. 21. 20. 17. 13. 18. 16. 25.

81 17. 22. 18. 14. 24. 15. 19. 20. 14. 21.

91 27. 25. 23. 20. 22. 15. 24. 22. 30. 29..
101 24. 23. 20. 23. 29. 17. 23. 19. 26. 18.

111 22. 24. 25. 23. 29. 22. 26. 18. 24. 33.

121 24. 33. 25. 30. 29. 28. 27. 24. 31. 23.

131 19. 29. 28. 36. 31. 30. 29. 33. 27. 27.

141 28. 29. 31. 41. 32. 44. 46. 42. 28. 49.

151 54. 34. 47. 33. 31. 38. 37. 50. 42. 51.

161 51. 47. 41. 45. 60. 37. 60. 43. 44. 38.

171 37. 40. 59. 48. 55. 59. 60. 65. 57. 60.

181 53. 59. 68. 65. 64. 60. 74. 56. 86. 84.

191 68. 75. 82. 82. 76. 93. 101. 86. 95. 102.

201 110. 109. 110. 144. 129. 131. 137. 140. 152. 151.

211 155. 170. 165. 181. 183. 201. 199. 213. 208. 236.

221 216. 270. 261. 292. 303. 324. 347. 335. 400. 403.

231 396. 472. 456. 515. 498. 565. 564. 588. 650. 672.

241 661. 696. 733. 764. 768. 747. 758. 762. 760. 739.

251 693. 664. 626. 613. 511. 472. 422. 360. 297. 263.

261 177. 187. 139. 101. 85. 61. 52. 35. 41. 26.

271 25. 18. 16. 19. 17. 18. 7. 16. 12. 14.

281 13. 16. 11. 11. 10. 16. 12. 12. 14. 7.

291 9. 15. 16. 16. 17. 10. 8. 17. 9. 9.

301 5. 7. 5. 9. 5. 1. 3. 2. 2. 3.

311 1. 1. 2. 3. 1. 1. 0. 0. 2. 0.

321 2. 0. 1. 1. 0. 1. 1. 1. 2. 0.

331 0. 1. 1. 4. 2. 0. 1. 1. 2. 1.

341 1. 2. 1. 1. 0. 1. 1. 1. 2. 1.

351 1. 1. 0. 0. 1. 1. 0. 0. 0. 0.

361 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.

371 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.

381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

391 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.

401 0. 1. 0. 0. 1. 0. 0. 1. 0. 0.

411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

421 0. 0. 0. 1. 0. 0. 0. 0. 2. 0.

431 0. 1. 0. 0. 0. 0. 0. 1. 0. 1.

441 1. 0. 0. 0. 1. 0. 1. 0. 0. 0.

451 0. 1. 2. 0. 0. 1. 0. 0. 0. 0.

461 0. 1. 1. 0. 1. 1. 1.
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281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

25.
39.
44.
13.

1.
15.

111.
696.
942.

48.
0.
0.
0.
0.
3.
1.
0.
0.
7.
4.
2.
0.
0.

24.
32.
39.
10.

2.
11.

133.
725.
817.

23.
0.
0.
0.
0.
1.
0.
0.
0.
2.
7.
0.
0.
0.

19.
29.
46.

3.
4.

19.
223.
856.
655.

21.
0.
0.
0.
1.
1.
0.
0.
0.
5.
7.
0.
0.

15.
37.
50.

3.
3.

28.
251.
938.
565.

5.
0.
0.
0.
0.
1.
0.
0.
2.
2.
2.
1.
0.

27.
36.
38.

0.
4.

19.
317.
951.
445.

6.
0.
0.
0.
I .
0.
0.
0.
2.
6.
2.
0.
0.

27.
39.
25.

1.
8.

44.
337.

1047.
311.

0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
3.
0.
0.

32.
41.
19.

1.
2.

58.
410.

1069.
234.

2.
0.
0.
0.
2.
1.
1.
0.
0.
5.
5.
0.
0.

31.
53.
11.

2.
6.

66.
462.

1106.
159.

0.
0.
0.
0.
2.
3.
0.
1.
2.
4.
1.
0.
0.

21.
48.
15.

1.
5.

61.
517.

1083.
99.

0.
0.
0.
0.
1.
0.
0.
0.
0.
8.
2.
0.
0.

17.
46.
14.

1.
12.
79.

649.
981.

75.
0.
0.
0.
0.
1.
0.
0.
0.
2.
7.
0.
0.
0.
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GENE R AL AL P H A ENERGY
Rev. 1.10

ANAL Y S IS

DATA REDUCTION REPORT

SAMPLE
F950 AM

File ID: SD2724.SPC

Counted on: 2/12/90 @15: 0
Detector/Geometry number: 2/ 1
Count time: 30000. Sec

PEAK ANALYSIS

Peak height
Initial Final

17.8 11.2
2259.9 2267.7
3066.1 3106.7

Peak center
Initial Final

347.151 347.151
299.307 299.307
253.961 253.961

FWHM
Initial Final
12.000 0.091
24.000 17.119
24.000 14.243

PEAK RESULTS

Peak
ID Isotope
1 Ra224
2 Pu238

Am241
3

AEA
Fract.
0.0265
0.4131

0.5604

Peak Centroid
Exp. Obs. Diff.
5.680 5.713 -0.033
5.499 5.488 0.011
5.480 5.488 -0.008

5.275

FWHM
0.00
0.08

0.07

Count Activity
Rate c/m d/m uCi/ea

3.83 20.48 0.922E-05
59.70 416.86 0.188E-03

0.144E-03
80.98 407.15 0.183E-03

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0047)*Channel

Energy range (MeV): 4.081 TO 6.487
Efficiency = 0.1989 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
71370.0
71369.7
72254.9

-885.3

% Recovery
100.000
100.000
101.240
-1.240

Analyzed by:
MAX

190

Peak

1
2
3

. Tau
Initial
6.000

12.000
12.000

Final
0.000
4.348
3.364



SPECTRUM SD2724.SPC
1 LEGEND: RAW - .... MODELED PEAKS = 1,2,.., ETC 12207.0

3
3.
1.3
1 ... 3
1 ....... 3.
1 ............. 3 ..
1 ........................ 3
2 .................................---..- ..---3 ...
12 ...........................-..-..- ..---- .-.-- .--- .-----''''- .--'' .-' .'-

1..2 ........................- ..... ..-- ...... 3 ...
1 ..... 2.3 ........
I .......... 2 .
1 .................... 2
1 .....................---.-----.- ....... 2 .
1 ...........................----.---. -.------.... 2 .
1 ...................... 2

1 . .

191



Raw Data Dump for AEA Spectrum: SP:SD2724.SPC
1 0. 0. 0. 0. 0. 0. 1. 0. 0. 3.

11 2. 1. 0. 0. 1. 0. 0. 1. 2. 0.

21 0. 0. 1. 0. 2. 0. 1. 1. 0. 2.

31 1. 1. 2. 0. 1. 0. 1. 2. 2. 1.

41 0. 0. 0. 0. 1. 1. 1. 1. 1. 1.

51 0. 0. 0. 3. 0. 1. 1. 1. 0. 2.

61 1. 0. 3. 0. 0. 0. 0. 0. 1. 1.

71 1. 3. 0. 1. 0. 0. 1. 1. 1. 3.

81 2. 1. 3. 2. 1. 3. 0. 2. 3. 1.

91 0. 3. 3. 4. 1. 3. 4. 3. 2. 2.,

101 1. 0. 2. 2. 2. 5. 1. 2. 0. 0.

111 1. 0. 2. 0. 4. 0. 1. 2. 2.. 0.

121 2. 4. 2. 0. 2. 1. 2. 0. 2. 4.

131 1. 0. 1. 4. 2. 3. 4. 3. 5. 4.

141 3. 4. 3. 5. 3. 2. 5. 6. 3. 5.

151 6. 5. 10. 10. 2. 4. 7. 7. 8. 7.

161 6. 9. 2. 1. 8. 6. 10. 7. 8. 11.

171 9. 10. 9. 12. 9. 20. 22. 10. 13. 17.

181 19. 17. 20. 14. 34. 24. 24. 21. 27. 31.

191 43. 42. 29. 45. 45. 46. 53. 58. 48. 65.

201 64. 60. 70. 83. 97. 82. 93. 116. 116. 107.

211 121. 147. 163. 150. 174. 187. 188. 193. 213. 215.

221 288. 298. 313. 329. 324. 372. 383. 403. 413. 443.

231 449. 479. 519. 562. 548. 572. 626. 662. 750. 843.

241 894. 933. 1006. 1146. 1214. 1338. 1373. 1513. 1536. 1619.

251 1686. 1740. 1708. 1741. 1678. 1583. 1410. 1245. 1020. 842.

261 701. 564. 388. 337. 309. 280. 270. 278. 227. 222.

271 211. 244. 256. 239. 264. 270. 296. 300. 339. 359.

281 435. 446. 466. 483. 567. 652. 671. 675. 733. 854.

291 934. 972. 1045. 1059. 1103. 1226. 1223. 1235. 1222. 1260.

301 1132. 1017. 891. 839. 693. 545. 470. 350. 298. 222.

311 171. 115. 93. 70. 50. 40. 21. 12. 8. 7.

321 3. 3. 0. 3. 0. 1. 0. 0. 0. 0.

331 0. 0. 0. 0. 0. 1. 2. 4. 2. 1.

341 1. 1. 2. 3. 1. 5. 1. 2. 1. 2.

351 2. 2. 1. 0. 0. 0. 1. 2. 0. 0.

361 2. 0. 0. 0. 0. 0. 0. 0. 0. 0.

371 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.

381 0. 0. 1. 0. 0. 1. 0. 0. 0. 0.

391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

401 1. 1. 0. 0. 0. 0. 0. 0. 0. 0.

411 0. 0. 2. 0. 0. 0. 0. 0. 0. 0.

421 0. 0. 1. 2. 1. 2. 0. 0. 0. 0.

431 1. 2. 0. 0. 1. 0. 1. 0. 0. 0.

441 0. 0. 0. 2. 0. 0. 0. 0. 0. 0.

451 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.

461 2. 1. 0. 1. 0. 0. 0. 0. 2. 0.

471 0. 0. 1. 1. 1. 4. 1. 0. 1. 0.

481 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.

491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

511 0. 0.
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Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT Tennelec

PROCEDURE/REV LA-933-141/G-1

TECHNOLOGIST R. D. Hale

DATE March 12, 1990

TEMPERATURE 23 C

STARTING TIME 1000

ENDING TIME 1700

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

I Initial LMCS Check Std. F0897

2 Reagent Blank F0898

3 Sample Composite 5 F0899

4 Duplicate Sample Composite 5 F0900

5 Sample Composite 6 F0923

6 Duplicate Sample Composite 6 F0924

7 Sample Composite 8 F0947

8 Duplicate Sample Composite 8 F0948

9 Sample Composite 7 F0977

10 Duplicate Sample Composite 7 F0978

11 Spike Sample Composite 7 F0979

CUSTOMER ID: 000008

Neptunium Analysis

Fusion Dissolution

Mount Volume = 500 uL

DESCRIPTION LAB ID

12 Final LMCS Check Std. F0980

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.

& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 148B33/100 uL N/A

Spike 148833/100 uL F0947/250 uL N/A

SST-102 Rev. I 10/2/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT WA77930

PROCEDURE/REV LA-438-101/C-2

TECHNOLOGIST S. Lai

DATE March 07, 1990

TEMPERATURE N/A

STARTING TIME 0800

ENDING TIME 1530

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 initial LMCS Check Std. F0945

2 Reagent Blank F0946

3 Sample Composite 8 F0947

4 Duplicate Sample Composite 8 F0948

5 Spike Composite 8 F0949

6 Final LMCS Check Std. F0950

7

9

10

11

CUSTOMER ID: 000008

Technetium Analysis

Fusion Dissolution

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21 '

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.
& ALIQUOT VOL. & ALIQUOT VOL. & ALIQUOT VOL. OF STD.

LMCS Check Std. 68B39/250 uL 20 mL

Spike 68B39/250 uL F0947/1.0 mL 49139/100 uL 20 mL

SST-102 Rev. I 10/2/90 Interim
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(isle She Tank
a , ration ecord

ANALYTE: TC 99

PROCEDURE: LA-508-121 REVISION: A-0

INSTRUMENT: Liquid Scintillation Counter PROPERTY NUMBER: WA77390

TECHNOLOGIST: R. A. Jones PAYROLL NUMBER: 65801

DATE: September 02, 1988

CALIBRATION STANDARD ID: Packard 6008502 #2

ANALYTE CONCENTRATION: See attached calibration Sheets.

TYPE OF CALIBRATION: Quench Curve

COMMENTS: Quench Curve

SST-103 Rev. A 9/25/90 Interim
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Analytical Batch

LAB SEGMENT SERIAL #: F0941

INSTRUMENT WA77390

PROCEDURE/REV LA-378-103/A-2

TECHNOLOGIST M. Myers

DATE June 12, 1990

TEMPERATURE 21 C

STARTING TIME 0800

ENDING TIME 1500

CHEMIST S. A. Catlow

DESCRIPTION LAB ID

1 Initial LMCS Check Std. F0945

2 Reagent Blank F0946

3 Sample Composite 8 F0947

4 Duplicate Sample Composite 8 F0948

5 Spike Composite 8 F0949

6 Final LMCS Check Std. F0950

7 ______

8

9

10

11

CUSTOMER ID: 000008

Iodine 129

Fusion Dissolution

* Total volume sent for
counting

DESCRIPTION LAB ID

12

13

14

15

16

17

18

19

20

21

22

STANDARD TYPE PRIMARY BOOK # SECOND BOOK # THIRD BOOK # FINAL VOL.

& ALIQUOT VOL. & ALIQUOT VOL. & ALIOUOT VOL. OF STD.

LMCS Check Std. 124B44/1.0 mL 2 mL

Spike 124B44/1.0 mL F0947/1.0 mL 2 mL

SST-102 Rev. I 10/2/90 Interim
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iOle She Tank
a~i ratlon Record

ANALYTE: 1-129

PROCEDURE: LA-508-152 REVISION: A-1

INSTRUMENT: TN--4500 PROPERTY NUMBER: WA45242

TECHNOLOGIST: R. A. Jones PAYROLL NUMB3ER: 65801
DATE: January 09, 1989

CALIBRATION STANDARD ID: 45B40A & B
ANALYTE CONCENTRATION: Se75 = 4.06 uci, SB125 = 4.67 uci, 1129 = 57.8 uci

TYPE OF CALIBRATION: Efficiency

COMMENTS: T zero = June 06, 1988

SST-103 Rev. A 9/25/90 Interim
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* G AMMA S P EC TRUM ANAL Y S IS

CANBERRA SPECTRAN-F V2.06 SOFTWARE

18-JUN-9015:29:53

ANAL Y S IS P AR AME T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 4.0

ETECTrnD UMBR:Q* / GEOMETRY NUMBER: 1
U

SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH

PEAK CONFIDENCE FACTOR: 80.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

SIDE OF PEAK

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED

MULTIPLET ANALYSIS PERFORMED

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER 
AN1:

ANALYZED BY: 69549

SAMPLE DESCRIPTION: F945-6585
GEOMETRY DESCRIPTION: 1-129/CULTURE

SAMPLE SIZE: 1.OOOOE+00 EA /
STANDARD SIZE: 1.OOOOE+00 EA

ANALYSIS LIBRARY FILE: ANL129

TUBE
CONVERSION FACTOR: 1.O0OOE+0O

COLLECT STARTED ON 18-JUN-90 AT 14:39:43

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3004. SECONDS
DEAD TIME: 0.13 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 15-JUN-90
EFFICIENCY CALIBRATION PERFORMED 18-JUN-90
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18-JUN-9015:29:53

P E A K A N A L Y S I S

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR
CHANNEL KEV KEV COUNTS COUNTS %

AT CHANNEL
148.67
169.08
198.48

134.4
29.63
33.71
39.58

DROPPED
1.60
1.60
1.33

FROM MULTIPLET ANALYSIS
817. 8127. 2.9
482. 1830. 6.3
172. 1223. 7.1

CE-144
1-129,BI-212,

CE-144

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 80.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND
BACKGROUND

SUBTRACTION PERFORME
DESCRIPTION: BKG
COLLECT STARTED ON
LIVE TIME: 3000.
WAS INSIGNIFICANT

D USING FILE BK0024

5-JUN-90 AT 13:00:00
SECONDS
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18-JUN-9015:29:53

SAMPLE: F945-6585
DATA COLLECTED ON 18-JUN-90 AT 14:39:43
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

R AD10NUC L ID E ANAL Y S IS R EPOR T

ACTIVITY CONCENTRATION IN uCi/EA
DECAY

MEASURED ERROR CORRECTED ERROR

ENERGY COMPARISON
(KEV)

EXPECT DIFF

LLD<8.86E-07
LLD<4.74E-07

2.82E-04
LLD<9.30E-06
LLD<7.44E-07
LLD<1.59E-06

+-2.OOE-05

2.82E-04 +-2.OOE-05

LLD<8.86E-07
LLD<4.74E-07

2.82E-04
LLD<9.30E-06
LLD<7.44E-07
LLD<1.59E-06

+-2.OOE-05

2.82E-04 +-2.OOE-05

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 5.77E-03 UC/EA
TOTAL MEASURED ACTIVITY = 2.82E-04 (+-2.OOE-05)
% TECH. SPEC. = 4.89 (+-0.35)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 80.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA
CHANNEL KEV COUNTS

148.67 29.63 8127.
169.08 33.71 1830.

ERROR GAMMAS/SEC

2.9 1.13E+01
6.3 1.73E+00
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NUCLIDE

AM-241
AM-243
1-129
SB-125
SE-75
SN-113

TOTAL

59.54
74.67
39.60

176.33
136.00
391.67

-0.02

UC/EA


